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TAG-HEPPENSTALL 


MOISTURE 








ADVANTAGES 
l—Sorting out wet stock is as 
rapid as grading. 

2— Moisture content 
mined or indicated immedi- 


is deter- 


METER 


Now 8257-5 


HE same accurate. reliable | 
TAG - Heppenstall Mois. | 
ture Meter, but at a tre- | 


ately. 
3—No complicated laboratory 
tests are required. 
1—Can be used by any intelli- mendous price reduction 
se _ , workm “7 ; a better than 3314) less old 
» umber is no injured in ie . 6 ce oe 
price $386.00...NOW $25 


test. 
6—Several tests of an individual 
board can be made to learn 
the moisture gradient. 
7—Distribution of moisture can 
be determined rapidly by 
sawing off a piece of board 
and testing the end at differ- 
the cross- 


ent points on 
section. 
8—Kiln production may be 


greatly increased by pulling 
earlier when practically all 
stock has reached the proper 
condition. The small a- 
mount of underdry = stock 





can be redried at negligible 
exy , 

9 —Fre charges can be re- 
duced by shipping only the 


lumber with low moisture 








Cc. J. TAGliabue Mfg. Co. 
Park & Nostrand Aves.. 


Gentlemen: 


Meter, portable type, complete with package 


Brooklyn, N.Y. 


book, f. o. b. TAG factory, 
Name 

Street 

City 


(Dept. 1) 
Brooklyn, New York 


Please enter my order for one 


Demand for the TAG-Heppen- 
stall Moisture Meter has be 
steadily growing among 
classes of companies manula 
turing, buying and selling lu 
The consequent. increase 
coupled with 


ber. 
production 
greatly enlarged manufacturing 
facilities of the new TAG Fa 
tory, make possible economies 
without the sacrifice of quali! 


which now put the price of this 


truly remarkable —instruny 
within reach of everyone in a 
way connected with the lumly 


industry. 


PAG-Heppensta | Mois 
of spare parts and ‘nstru 
$257.50. Terms 30 days ne 





State 
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PRICE REDUCTION 





.J.TAGLIABUE MFG. 


PARK AND NOSTRAND AVE’, BROOKLYN, N. Y. 
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ELECTRIC 
TACHOMETER 


This new electric speed 


s indicating instrument 
yu Th gives an unusually long 

1 ty . ° . 
at bi, and open scale in a minimum 


of space. 


“? 


v 


It has already met with in- 
stant acceptance in the motor 
boat and aviation fields where 
speed indicators must be un- 
usually rugged, dependable, and 
trouble-free yet light and 
compact. 


v 


Weston Tachometers have a 
great diversity of applications 
in the industrial, railway, ma- 
rine, motor bus and now the 
motor boat and aviation fields. 
Their outstanding features have 
permitted the solution of many 
tachometer problems. They 
have resulted in cutting down 
the production costs, improving 
the quality of products and in- 
creasing the life and efficiency 





i Mode! 544 Generetor of motors and machines. 
ml FEATURES OF WESTON TACHOMETERS (Electric) 
eS, ee en tn 


= Reduction of maintenance to a 


e > . 
ym Permanent order of high accuracy. ¥ 
eFe minimum. 


. 
+s aoe P . ° — . : . 
» Simplicity and ease of installation. 6. Indicators electrically shielded. 


WESTON roared CORPORATION 


591 Frelinghuysen Avenue » » NEWARK, N. J. 
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TRADE MARK 











BRISTOL'S 


REG. U.S. PAT. OFFICE. 











The Most Extensive Line of Recording 
Indicating and Controlling Instrument 
Equipment For The Industries 


Pressure and Vacuum 
Pressure Gauges, Recording 
Pressure Gauges, Indicating 
Vacuum Gauges, Recording 
Vacuum Gauges, Indicating 
Combination Pressure and Vacuum Gauges 
Recording 
Liquid Level 
Liquid Level Gauges, Recording 
Liquid Level Gauges, Indicating 
Water Level Gauges for Steam Boiler 
Indicating and Recording 
Temperature 
Thermometers, Recording 
atures up to 1000°F.) 
Thermometers, Indicating (Mercurial 
Type) 
Pyrometers, Recording (for temperatures 
up to 3000°F.) 
Pyrometers, Indicating (for 
up to 3000°F.) 
Electricity 
Voltmeters, Recording 
Milli Voltmeters, Recording 
Ammeters, Recording 
Milli Ammeters, Recording 


(for temper- 


temperatures 


Shunt Ammeters, Recording 
Wattmeters, Recording 
Frequency Meters, Recording 
Humidity 
Psychrometers, Recording 
Psychrometers, Recording Controlling 
Speed 
Tachometers, Recording 
Tachometers, Indicating 
Motion 
Mechanical Motion Recorders 
Electrical Operation Recorders 
Control Automatic 
Control Instruments for Temperature, 
Pressure, Liquid Level and Humidity 
furnished in both Electrically Operated 
and Air Operated Types. 
Control Valves, including Motor Operated, 
Solenoid and Diaphragm Motor Types 
Control Panels 
Miscellaneous 
Engine Counters 
Revolution Counters 
Averaging Instruments 
Gaugeboard Clocks 
Supplies for Recording Instruments 


FIELD ENGINEERING SERVICE WITHOUT OBLIGATION 
To aid in planning for new equipment, or for installation details Bristol's Field Service 
Engineer will be placed at your disposal—without any obligation whatsoever. 


THE BRISTOL COMPANY, WATERBURY, CONN. 


Pittsburgh 
Akron 


=“DRIsTO] 3 
Philadelphia €) ; 


FINE 
1689 | 


Branch Offices 
Chicago 


Detroit 
Denver 

St. Louis 
Los Angeles 














Birmingham = Instruments for Indicating Recording Controlling 54" Francis 
When writing to the above company, please mention INSTRUMENTS 
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Tene 


If Accuracy 
Counts » » 


When you must have de- 
: pendable refractive index 
i readings you can rely upon 
the B&L Abbe Re- 
fractometertosupply 
them. Wide range of 
indices... accuracy of meas- 
urement... simplicity and 
ease of operation... the 
mechanical and optical pre- 
cision that are characteristic 


of Bausch & Lomb Instru- 


ments. 


The Abbe Refractometer is 
finding ever new fields of 
application, both in the in- 
dustries and in chemical, physical and biological laboratories. 
Whenever the refractive index of a substance is an indication 
of its purity or strength, this instrument is invaluable. 


Write for information. 






BAUSCH & LOMB OPiICAL CO. 
615 St. Paul Street « » Rochester, N. Y. 














A TS TL TREATS SAT CL IE ASR SA STS 
Makers of Orthogon Eyeglass Lenses for Better Vision 
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High Sensitivity — 
RAWSON METERS 


Single or Double Pivot. 





Scale Over 3” Long 


Height over all 3” 


RAWSON JUNIOR MULTIMETER 


Twelve Ranges—1 microampere to 1 ampere (1,000,000 mics) 
20 microvolts to 1000 volts 
Just 3 Binding Posts and 1 Selector Switch 


Specially suitable for covering both minimum and maximum readings on 
separate mounted thermo couples in vacuo 


For High Frequency Work, also with photo cells. 


RAWSON 
ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 
CAMBRIDGE, MASS. 


Branch Office: Mid-Western Representative 
91 Seventh Avenue EARL N. WEBBER 
New York City Daily News Bldg., Chicago, I!! 


Also Manufacturers of DC Multimeters, and AC or DC Thermal Multimeters, 
Microammeters, Milliammeters and Ammeters, Microvoltmeters, Milli- 
voltmeters, and Voltmeters, Cable Testers, Timers, Earth Current- 
Meters, Fluxmeters, Thermo Junctions, Electrostatic 
Volemeters, Wattmeters, etc. 


Write for bulletins. 
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Does ani nspector 


1000 MILES AWAY 


Know you need 
AUTOMATIC CONTROL? 





Temperat “re ntrol ler 





MinNEAPOLIS-HONEYWELL 


2735 Fourth Ave. Sout 


A keen eyed inspector in a dis- 
tant plant is busy looking over 
your castings, just arrived. 

He isn’t concerned with your 
troubles. It matters little to 
him that you threw hundreds 
of units out on the spoil or sec 
onds pile in filling the order. 

If your quality is bad or on 
the borde rline, he could tell you 
that you need automatic con 
trol. But he probably won't, 
for his job is simply to inspect 

and if necessary fr je et: ‘To 
deliver—that’s your job. 
To help you deliver—help 
you operate your furnaces, 


kilns 


greater, surer profit 


ovens, and vats at a 


is the job 


ReGutator Co. 


MINNE 
apolis, Min 735 


In€ inada Minneapolis-Honeywell Regulator S 


Co., Ltd., 


oronto and Montreal. Branch Offices: 


New York, Philadelphia, Boston, Providence, 
Detroit, Cleveland, Chicago, St. Louis, Mil- 


waukee, San Francisco, Syracuse, Rochester. 
Distributors in all principal cities. 


MINNEAPOLIS | ... 


INDUSTRIAL REGULATORS Cousens 


HONEYWELL I ‘” 


hen u neg he above mpa 


INSTRI 


INSTRUMENTS 


APOL 





of Minneapolis-Honeywell. Th 


complete line of reliabl 


trol equipment bearing th 


name includes motorized valv 
which regulate temp 
pressures by controllins 
flow of gas, oil, water, 


These 


with Minneapolis-Honeywel 


valves oO} 


team 
steam. } 


| 
regulators, or with any cor 


4 growing 


trolling pyrometer. 


list of industries have found 
that they save fuel and labor, 
cut spoilage and insure quality 


and uniformity not obtainable 
with hand control. 

Call in our engineer—it may 
mean new profits. Use thx 
pon today. 


HONEYW 
Ave. So., Minneay M 


State 


MAFNITS Dp 
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ALFRED SUTER 
200 FIFTH AVENUE 
NEW YORK 


Representing the 


LOSENHAUSEN WERK 
DUSSELDORF 









« » 


The LATHE TOOL 
DYNAMOMETER 


for determining and charting the vertical, horizontal and axial tool 
pressures for studies of tool hardness, grinding angles and angles 
of attack of tools, life of cutting edge, lubricants, machinability of 
metals and time studies for piece work. 

Similar apparatus made for drills, shapers, planers and milling 
machines. 

Catalogues at your disposal. 

















Where It Can Be Read! 


Here is a Pyrometer that can be mounted 
on the oven or furnace where it can be seen at 
all times and read at a glance. 









Priced low enough for use alone or to sup- 
plement other pyrometer equipment. 

It will save time, labor, fuel and will aid in 
in better temperature control, 


Write for Details 






Model 225 
Complete 


*39.00 


Ilinois Testing Laboratories Ine. '?yai” | 






























NIAGARA METERS 


Niagara Meters measure any liquid not 
chemically destructive. Use them for 
accurate automatic measurement in 
place of gaugesticks, measuring tanks 
and other makeshift means. Eliminate 
exposure of liquids to contamination 
and fire hazard. Also for accurate keep 
ing of cost and inventory records. Send 
for complete ‘nformation 


BUFFALO METER CO. 
2909 Main Street, Buffalo, N. Y. 
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remarkably large 


vith non hatterable 


ziass Makes it easy to 


ad Jewell Master In 


struments 
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opening enclosed 





tilated compartm 


She STYLE L MOVEMENT 


c . ve — 


‘ 


JEYELL 
MASTER 
INSTRUMENTS 


Pattern 170 
Current Transformer 
Pattern 171 


D C. Voltmeter or 


Ammeter 
Pattern 172 
A.C. Voltmeter or 
Ammeter 


Pattern 173 
Single Phase Watt 
meter 
Pattern 174 
VoltAmp Wattmeter 
Pattern 175 
Polyphase W attme ter 
Pattern 176 
Thermal Voltmeter 








The se ries coils are 
wound in two sections 
to provide double cur 
rent ranges 





in Master Portable Wattmeters 


is a triumph of instrument design 
Tucked away in the case of the Jewell Master Portable Watt- 
meter is the Jewell Style L Dynamometer Movement, recog- 
nized universally as a triumph of instrument design! 

It is easy to become enthusiastic about the Jewell Dyna- 
mometer Movement. This sensitive but amazingly rugged 
unit has made possible single and polyphase wattmeters that 
maintain their high accuracy in spite of the hard treatment 
which they rece in portable testing service. 






ve 





There are 1 y unusual refinements, such as the exten- 
sive use of molded bakelite for fan boxes, supporting pillars, 
coil supports, and covers. Magnetic shields prevent external 
fields from affecting the instruments. The moy 
with its double aluminum damper fans is ““deac 








ig element 





An important feature of all Master Portable Instruments 
is the wide scale opening, covered with non-shatterable glass; 
and the attractive bakelite cases that withstand wear and 
tear better than the best mahogany. 


Write for the Jewell Master Portable 
Instrument Catalogue today 


Jewell Electrical Instrument Company 


1650 Walnut Strect Chicago, Hlinois 














LEAT.-ER CARRYING CASES 
The uniform dimensions of Master 
Portable Instruments make for ut 
most con 


. -6. 2. | 

Di€ eatner 

carrying cases can be furnished | 
| 


jenience 





with 1, 2, 3 and 4 instrument com 
| partments 








stray magnetic helds 
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A Direct Reading Relative 
Humidity Recorder 











Wetting Device and Humidity Recorder in Special Vapor-Proof Cabinet 


Instrument shows relative humidity in per cent, without calculation 


[his equipment makes a continuous record of relative humidity 
on a chart 


r 


174 inches wide, calibrated from 20 to 100 per cent 
relative humidity. Within the temperature range from 32 
degrees F.to 175 degrees F.it is sensitive to a change of 0.5 per 
cent relative humidity and the limit of error is 1.5 per cent 
relative humidity. The apparatus is particularly suitable for 
use with air conditioning equipment in textile mills, paper mills, 
tobacco storage and conditioning rooms, lithographing and print- 
ing plants and constant humidity test rooms. 

Che equipment consists, as shown above, of an L & N Recorder: 


and a device for supplying to a wet-bulb electrical resistance 


thermometer a current of the air to be measured. Provision is 
of course made for supporting the dry-bulb thermometer near 
the wet bulb. The thermometers can be located at any distance 


from the Recorder. 


8800 Al Relative Humidity Recorder Equipment $582 50 


Includes: One 8800 Humidity Recorder, one 8172 
Wetting Device, one 8147 Pair Resistance Thermom- 
eters, one 8148-10 Pair Calibrated Leads 10 feet long, 
(longer leads can be furnished at slight extra cost). 
Vapor-Proof Cabinet $85.00 extra. 


Send for Bulletin No. 880-1 






LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 











Electrical Measuring Instruments Hump and Homo Heat Treating Furnaces 
G-234 Potentiometer Pyrometers Automatic Combustion Control 
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STUDY YOUR NOISE 
and VIBRATION PROBLEMS 


with the 
NEW 


BURGESS ACOUSTIMETER 










Left: Note air duct and 
microphone are shown by 
arrows. Wires from micro- 
phone carry sounds to 
acoustimeter where they 
are measured 





tpi Burgess Acoustimeter is helping engineers and designers to 
eliminate noise from their products, by providing a direct, scien- 
tific method for the measurement of sound intensity. The photo- 
graph shows the Acoustimeter being used to study the noise in 
ventilating ducts, thereby providing an accurate means for deter- 
mining the effect of changes in design. 
The Burgess Acoustimeter will help you to quiet your equipment. 
Write for descriptive literature. 


BURGESS-PARR COMPANY 
meet WEST MONRGE STREET 
CHICAGA, ILLINAIS 
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Keep Up With Progress 


7 REMENDOUS" is an adjective that seldom justifies employment 
the use of a weaker qualification for the present growth of Instrume: 
tion would fall short of conveying the truth. The point has been reac! 
where an engineer's entire time is insufficient to assimilate thorough]; 
the current advances in industrial Instrumentation. Similarly, a tr 
physicist studying eight hours a day could not thoroughly absorb all of 
current developments in the field of scientific instruments. Every day tl 
appear throughout the world developments of interest to each and e 
industrial or scientific reader of Instruments. Every month brings 
hundreds of new ideas, new. applications and new methods, in additi 
1 comparatively smaller number of new commercial instruments. O 
illustrated New Instruments Section is deservedly scanned attentively, 
needs no recommendation. Our Manufacturers’ Literature Section is 
scrutinized eagerly, mostly by prospective buyers. The purpose of 
editorial is to point out the equal or even greater practical value of 
Current Literature Review Section. Those of our readers who systemat 
ly study this Section derive great benefits. The others have a treat in st 
for them, because those pages are painstakingly’ prepared especially 
instrument users. 

We know full well that abstracts of many papers and articles are pri 
pared by their authors or by the publications where they appear, but thes 
published summaries fail to tell instrument users about the many get 
practical information regarding Instrumentation which so many current 
articles contain. Our abstract editors, on the other hand, without 
regarding official summaries, nevertheless laboriously “dig for gold” wit 
only the needs of our readers in mind. 

True, there are other review and digest services, but only ours emp! 

a well-balanced team of reporters whose business it is to find all iten 
interest to instrument users, including many instrument items which 
quite concealed by the titles of the articles in which they appear. 

Example: An excellent illustrated discussion of good and bad ther 
couple welds. This discussion appeared in a paper on “The Heat Balance 
published in the Transactions of the A.S.M.E. 

Another example: A highly practical discussion of viscosity determi 
tions, in a paper entitled, “Classifying Transmission and Rear-Axle Lu 
cants,’ in the $.A.E. Journal. 


The first is of vital interest to anyone concerned with the measurement 
of gas temperatures, or with pyrometric practice in general; the sec 
deserves study not only by automotive men but by a host of other enginee: 
chemists, lubricating engineers, experimental physicists, etc 

In each case, ninety-nine percent of these interested in each discuss! 
are not readers of either publication and would not learn of the discussiot 
it were not for the Current Literature Review Section of Instruments 

Asa reader of Instruments you are vitally interested in at least one field 
measurement or automatic control. You must realize that throughout t 
world you have a number of colleagues and co-laborers, among whom 
men who are not merely sitting back but doing things. These things 
being reported. You haven't the time to read thousands of technical! 
scientific journals and it may have seemed hopelessly difficult for y 
keep up with the procession. It no longer is difficult: the Current Literat 
Review makes it easy. Use it! 
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An Impact Strain Gage’ 


Dr. Clarence Alois Andree** 


§ ey tendency toward higher pressures and higher velocities in machinery 
of all kinds has made the problem of determining the instantaneous 
variation in strain from some normal value a matter of increasing importance. 
The phase of this problem for which the following apparatus was designed 
was the determination of strains in railway bridge members. However, 
it will be obvious that with slight modifications the apparatus may be 
ipplied to other problems involving a knowledge of instantaneous variations 
in distance or in force. 
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a 3 Z. -- -- Fig. 1. Diagram of Apparatus 
Ose Aph eat a Amypi. One| 


MC: Connections QC. Connections 


The device consists of a laminated iron field core and armatuie. The 
armature is located at the center of 4 field poles, thus producing the 4 air 
gaps 1, 2, 3, 4, (Fig. 1). The flux is produced by 2 field coils connected in 
series in such a manner that a field current produces like poles at gaps 1 and 
2. Opposite poles result at the lateral gaps 3 and 4, which merely provide 
for free motion of the armature. A motion of the armature varies the length 
of gaps 1 and 2 and thereby increases the flux through one pole and decreases 
it through the other. The 2 armature coils on poles 1 and 2 are connected 
in series in such a manner that the 2 voltages induced in them will aid 
each other. 


"Thesis submitted for the degree of Doctor of Philosophy. 
*Department of Electrical Engineering, University of Wisconsin. 
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NOTATION 


= The permeability of free space 0.47 X10 





A Effective cross section of the air gat 
l Fig. 2b length of air gap when the armature is in its mid positior 
l,, le, ls Normal lengths of air g 1, 2, 3 respectively 





Nye Number of turns in one field coil 


N, Number of turns in one armature coil 
x Instantaneous displacements of the armature from its normal position. 
Xm Maximum armature displacement 
Pi, $2, @; The magnetic flux through gaps 1, 2, 3 respectively 
R, Total series resistance of armature circuit when connected for D. C. excitation 
L, Inductance of armature coils 
C, Capacitance in series with R, and L; 
w Angular velocity of armature displacements 
w, Angular velocity of alternating field 
K Aconstant whose value depends only upon the design of the recorder 
1 on the amplifier and tl 


currents 


Ka Proportionality constant between the voltage impressec 

flection of the oscillograpt 
M Calibrating mutual induc 
C, Calibrating condenser D. C. excitation 
2» Calibrating resistance D. C. excitation 


+ 


tance A. C. excitation. 


Sm Dial readings of the calibrating mutual inductance 

Dial readings of the calibrating resistance 

i Field current (either direct or alternating). 

I, Maximum value of field current (A. C. excitation). 

Ip Value of field current (D. C. excitation) 

I Vector magnitude of armature current (D. C. excitation 

¢ Armature voltage (either direct or alternating 

E Vector magnitude of armature voltage (D. C. excitation 

E,, Maximum value of armature voltage (A. C. excitation 

Er Deviations in E,, from some normal value (A. C. excitation 
Er Voltage across amplifier after integrating armature coil voltage 
Voltage across amplifier input from calibrating mutual (A. C. excitation 


D. C. excitati 





excitation 





E. Peak voltage across amplifier input from calibrating mutual (A. C. excitation 

E, Peak voltage across amplifier input from calibrating condenser (D. C 

Oscillograph deflections resulting from recorder voltages (A. C. or D. C. excitati 
A. C. or D. C. excitati 





j 
d, Oscillograph deflections resulting from calibrating voltages 
e t 5S 


THE THEORY UNDERLYING THE RECORDER 


If we neglect leakage flux and assume the total reluctance to be concentrated in the ai 


we shall have for ¢; and ¢», the fluxes in gaps 1 and 2 respectively: 


Now it will be desirable to have the variation in ¢; and ¢2 proportional tox. This 
; C prof} 
require that the term [(l2.—1,)x-+-x*] be small compared with the term [I,l.+13(1,-4 
This requires that the armature be centered in the air gap and that x? be small compared 
t t 
Il. orl?. The error increases as the square of x and is about 1‘ o torx =0 1! 
The exciting current, i, appearing in equations (1) and (2) may be either a direct or 





alternating current he connections between the recording device and the armature « 
are different for the different excitations and are shown in the diagram of Fig. 1 
‘Th r“C.GS5S." system. (Ref. Introductory I 
f In this system, the permé ty of free 
s the ampere turn; and the unit of flux is the w 








tion 


is Will 
4-] 


dice § 


t or 
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In general direct current excitation will be desirable for recording frequencies above 30 
cycles/second; whereas, an alternating current of 600 cycles will be desirable for recording 
frequencies below 60 cycles. 


If now we assume a sinusoidal variation of exciting current of frequency wo and a sinusoidal 
variation of armature displacement of fre quency w anc 1 of phase displacement d, we shall have 


for the sum of the voltages induced in the 2 armature coils 


2u AN,N; 
Ile + 13(hi + le) 


+/( > )i w, COs wot +ix,, w cos(wt +d)] ¥) 


In the above expression there are 3 terms within the square brackets. In the first of these 
terms the amplitude is proportional to x. This term is therefore desirable. The second 
term has a constant amplitude. The deflections above or below this constant amplitude 
which result from the first term record the armature displacements. The third term is 
not proportional to x. The deflections from this term if added to the first term upset the 
nice proportionality which otherwise makes the determination of * a simple matter 
The third term is therefore undesirable and should be kept small. It may be shown that 
this term may be neglected compared with the first sores provided w? may be neglected in 
comparison with wo*. This approximation will hold within 1% if w > 0.1 wo. The 
record of x may be obtained from equation (3) by dropping the third term and considering 
only the values when cos wt =+1. The values which form the envelope of this curve are 


E_.= + ae K I,w ; (4) 


[x I ,w, cos w,t 


} 
o 


} a 2 AN,N, 
where 
lilo + la(l + Is) 
Now if E, represents the deviation of E,, from the constant value 


K1w.(% Ep we have 


eee. Ww. x ° ‘ (6) 


Since K, IA, and wo are all constants, ER is seen to be proportional to x 
The curve labelled “Armature Deflection Record” in Fig. 2,, shows a record made with this 
type of excitation. 


(5) 


If the alternating excitation which we have been considering is replaced by direct current 
excitation, the recording circuit must be altered by the introduction of an integrating circuit 
This circuit consists of the resistance, R;, and condenser, C,, as shown by the “D-C connec- 
tions” in Fig.1. The reason for the introduction of the integrating circuit is at once apparent 
when we consider that the flux as shown bye equations 1 and 2 is proportional to the displace- 
ment x, but that the voltage induced in the armature coils by this flux is proportional to the 
derivative of the flux. If now this voltage be integrated, the resultant voltage will again be 
proportional to the flux and therefore to the displacement x. 


Let E represent the voltage induced in the armature coils, then if we adopt the comp’ete 
notation the resultant current I, for direct excitation will be 


E 


] 
R,+jwL,+ - 
; jw 
The impedance of the amplifier is sufficiently high so that current through it may be neg- 
. . ] 
lected. Now if (wL,)? is less than 0.01R: and( co ys less than 0.01R?, then the amplitude 
wC 


of I may be expressed correctly within 1% by 


[= : (8) 
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Fig. 2a Fig. 2t 
= > ] 1 7 —~ n snr 4 
and the phase angle will differ from the correct value by an angle whose tangent is 
0.1. Now since the voltage across the condenser, C;, is the integral of the currer 





since we have made this current proportional to the voltage induced in the armature 
we have compensated for the fact that this induced voltage lerivative of t 
The condenser voltage, Er, is then proportional to the flux and we may readily show 


Fr= > “_ (6; —de) 


where K is given by equation (5 

The assumptions necessary in order to obtain equation (8) impose an upper ar 
frquency limit on the apparatus. With the present apparatus these limits are 900 cyc 
30 cycles respectively. The record obtained with this type of excitation is shown 1 
and is labelled “Armature Deflection Record. 
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THE CALIBRATION OF THE APPARATUS WHEN THE 
EXCITING CURRENT IS ALTERNATING 


The complete circuit used for recording and for calibrat 





g r calibrating when both A. C. and D. C 
xcitation are used is shown in Fig. 3. To change the method of recording from A. C 
D. C. it is only necessary to change switch (1) from the position marked A. ( 4 that marke 
D.C. Suppose that switch (1) is in the position marked A.C. When switch (2) is in the 
position marked “recording,” the amplifier receives tl lirectly from the armaturé 
il. It is true that with switch 1 in this positi in series with the capacity 
C, forms a shunt across the armature coils 
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produces n c rmatur WI] oe ; 
marked “‘c ives t tag : ) 
inductance. Since the prima It eT eS 
strain recorder, the current flowing through it will be 
ga "> 
i=I, sin w,t and the voltage e. wi 


e MI ,u COS w,t 
The peak values of e, will be 


FE. = MI,u 








or 













in which dp and nt gr t E.r 
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and the proporti y the sensitivit IT 
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flections on the oscillograph fil If the scale readings, Sy. of the mutual M are 
M ‘ ; 7 ' ' ’ 
in terms of K instead of in terms of M, then x will equal the scale reading times the 1 
the 2 deflections, i.e 
> di, 
X=On 
d, 
The scale readings will then represent the deflections which x will have when dp 
d The scale readings therefore may be expressed in inches or centimeters 
luctance to a scale 





isual method of procedure is to set the mutual in 


reading the 
that one expects to record and then to adjust t 


represents the maximum deflection 


so that this deflection has a reasonable magnituc 





Je on the oscillograph record 


le ¢ 


this deflection is made on the film and the switch is then thrown to the recording posit 
ted, its initial deflection from the 


Now if the armature has not previously been adjuste 
} 





position may oma exceed the deflection which we desire to record and the resultant 
reading may therefore be off scale It is generall } lesirable to have a sufhcient shift ir 
initial position of the armature so that the maximum de lec tion resulting from an impact 
cause the armature to deflect to slightly less than the mid-position. This will prevent t 
envelopes of the curve from crossing his is illustrated in the curve labeled Arn 
position of the armature has been adjust 


Deflection Record” of Fig. 2a. The initial [ 
that under the influences of the lars gest deflection 


is shown at the left of the record 
] 


t ehor 


envelopes do not quite cross.) To give the armature this deflection (it is assume 
naximum deflection may be estimated before the record is taken) the calibrated mutual 
to this scale reading. The secondary coil of this mutual is then connected direc t 
armature coil of the strain recorder by a special setting of switch —(not shown on the 
diagram). With this setting the 2 coils will be connected in series so that the 2 volt 
li This balance point 1 


oppose. The armature is then moved until the 2 voltages balance 
be conveniently determined by inserting a headphone in series with the armature 
armature until the signal in the headphone is a minimum. The equi; 





adjusting the 
then ready for recording 


Lier) 


THE APPARATUS WHEN THE EXCITING CURRE) 
IS DIRECT 





THE CALIBRATION OF 


Suppose now that switch 1, Fig. 3, is in the position marked D. C. and that switch 3 1 
the recording position c will then be charged to some voltage depending on the sett 
of the dial on R If switch 3 is now thrown to the calibration position, there will result 


transient voltage across the sy oes terminals. Since R, is quite large, the circuit is crit 

damped. The voltage across the amplifier rises almost instantly and then rapidly de 

When the switch is closed a redistribution of charge occurs between C; and C This 

curs practically instantaneously and the peak voltage of the transient that is recorded i 
I k value Ee of this voltage is 


I 
result of this redistribution of charge. The peak 





SS. ee. 7 
.  Gemitele a." 


This equation may be written 


¢ 


Here again all the terms in 
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nds upon the setting of switch R If the readings Sp his swit riven the value 
[ f this factor instead of the values of R» then we shall have 
. di > 
X =r ; 17) 


a! 


Now, as in the previous case, the readings of this switch will re prese nt the deflections 
hich x will have when dR =de. The usual method of record 





ng will again be to set switc h 


Sp to the maximum deflection that one expects to record. Then by alternately throwing 
switch 3 to the calibrating and recording position, the transient may be « »bserved in the os 
illograph. The amplifier is adjusted until the transient shows a reasonable defle ction The 


setting of the armature in this case is preferably in the mid position. It is a simple matter to 
de ee this setting. Headphones placed across the armature coil should re cord a Minimum 
signal when the current in the primary circuit is rapidly altered. The primary circuit may be 
interrupted by means of a switch or by connecting in a buzzer or the 600 cycle current may be 
used. When the armature is adjusted ay 
ready for recording. 


yproximately to the mid position, the equipment 1s 





















































DETERMINATION OF THE CALIBRATION CONSTANT K OF THE RECORDER 

In order to secure the calibration constant of the ; ippat itus it was first necessary to calibrate 

an optical lever. This was done by means of a mechanical lever and a traveling microscope 

(Fig. 4) A steady deflection of the armature of the stress recorder was amplified about 8 

times by the mechanical | ave The motion of this lever was followed by the traveling 

microscope. The smallest division on the scale of the traveling microscope was 0.0005 cm 
t 


4 


By reading the travel of the microscope one could determine the distance traveled by the arma 

ture. By recording at the same time the distance through which the spot of light from the 

optical lever traveled, it was possible to determine the amplification of the optical t 
r t 


This amplification was about 1000:1 

Now if one excites the field coils of the strain recorder, by means of alternating current and 
applies a steady deflection to the armature and if the oscillograph deflections resi ultin g from the 
strain recorder are determined simultaneously with those from the optical lever and traveling 
microscope, one may then readily obtain the constant K of the recorder. Ine juation (12 


_ Mdp 
on 


the value of the oscillograph deflection dz and of the armature travel x will be known. T 
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Fig. 5 


obtain K it is only necessary to determine the values of dc and M when switch 2, Fig 
the calibration position. 

This determination of K is under the assumption that the armature suffers a steady 
tion. Now if under the influence of a vibratory or impact force the curve traced or 
cillograph by the optical lever is proportional to that traced by the recorder and if, us 
same constant for the optical lever we obtain the same constant K for the recorder under 
vibratory deflections we may then safely assume that both the constant of the rec 
that of the optical lever are correct not only for steady deflections of the armature but 
vibratory deflections 

It is still necessary to determine the constant of 
coils are excited with direct current. Since the optical lever is known to record vi 
displacements accurately and since its constant has already been obtained, this detern 
is readily made. In equation (16 


the apparatus for the case where 
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the values of C, C, R, and R; may be readily measured. The other constants are determined 
in a manner similar to that outlined for the A. C. case except that x in this case must be ob- 
tained from the optical lever measurements. The value of K for the case of D. C. excitation 
is of course theoretical ally equal to that where A.C. excita tion is usec 1. In practice, however, 
the 2 values are not alike due to the wic lely different conditions under which the iron is used 


SUMMARY OF THE DATA 
An average value of K obtained from 46 measurements using A. C. excitation is 6 77, with 
a probably error of 0.023. This represents a probable percent: age error in this average value 


(16) 
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of 0.34%. The pr le error in any o1 the readings composin 
This represents bable I 1e val 
a of a0 : 


ure displacement 
assigned to the 


In view « 
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Ose/l/aler 














Orctlle raph Oscillog~oph 
Vbr0 i Vib-avor 
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deflec tions on 


t 
values K may be assumed constant 
Curve (a) Fig. 5 shows that there is 


1 1 
he oscillograp 


irrent from 1 to 25 milliamperes. It 

ilue K ='7.2 instead of 6.77. Thisis the 

Curve (b) Fig. 5 represents the variation in K { le variations i 

exciting currents. A 1% > in frequency produces only .17 chang 
: this variation 


l 
} 


frequency may readily be 
sidered SeT10Uus 
Curve (a) Fig. 6 sh 
ture deflections were increased un 
seen that for a displacement the gap length there is no serious variati 
In this particular apparatus he gap lengtl out 0.004 inches. This repri 
the largest deflection that m i en ] 
scale deflection is about 50> ches. The faithfulness of reproduction 
checked at this setting but there is n | 
A comparison of the values which K has when the armature vibrates rapidly, 
with the value it has when ire suffers a steady deflection sh 
An ave > ol determinations of this ratio is 1.01 +0.0( 


ncreases 


> pole pieces 


eflection that will pro 


UG 


r supposing the recor 


times a second, 
this ratio is almost unity 3 
0.003 is the probable error 

We may turn our attention now t 
Most of the difficulties in the apparatus were removed by 
As a consequence only a small amount of data is availablk 


excitation 
The following 4 readings of Sp, h 


constant may be determined. 


S,, Switch R on Position 2. © Error 
1.216 *« 10? 1.94 


254 
226 
.262 


Average 1.240 X 10 


Curve b, Fig. 6, shows the ation in Sp with variation in D. C. excitation. Th 
given are not the values of Sr but are proportional to it. About 1 ampere is the 1 
operating current. At this value a 1% change in operating current will produce 
change in Sp. It is, therefore, necessary that this current be kept constant In 
this current may be conveniently kept constant by employing as a source 
storage battery which is kept charged. 

Todetermine the variation in Sp asthe armature is moved from its mid 
was given a sustained mechanical vibration. The peak value of this displacement « 
1.75 X 10—* inches ata frequency of 90cycles per second. The resulting records from thi 
lever and the recorder were then superimposed on the oscillograph screen, first adjusti 

Keeping the 2 records superimposed, the armature was ther 


‘position the 


amplitudes to be equal 
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xed displacement from the center 
t could be detected occurred at 
ement of about 15 10 


The first differe 
i fixed displacement of 5.6 x 
inches the discrepancy between 
In view of the results with A. C. excitation this error 
ever, saturation effects due to the relativ el 
maller error. 


nce 
nce 


r 


in might be expected 
y large D. C. exciting current will account for 
[he effect of a variation of mechanical frequency on the rec 
ned by direct measurement of armature deflections, since t 

rranted amount of time. Instead the circuit shown in Fig 
The oscillator was adjusted for some normal frequency 


cy. Oscillograph 
No. 2 were adjusted to have equal amplitudes and their re 
Now if the frequency were varied anc 


his wot 


ph viprato 


rds were 
| 


I I ’ 

1 the records remained superimposed, it meant th 

nse of the recorder and the integrating circuit, R» and C 

e for this new frequency as for the other. This method d 
g from strains set up in the recorder parts 


superimp 
| 


it the 
id n 
By this method 
remained superimposed for a frequency range from 50 to 600 cy 
ponse had dropped to 0.975 of its correct val 


lue At 900 cy 
1 
)5 of its correct value 
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On April 1st the Pittsburgh Branch of the C. J. Tagliabue Manufactu 
Brooklyn, N. Y., moved into new and enlarged quarters at 1026 and 
creased space now makes possible the carrying of much larger st 
recording and controlling instruments; and thereby facilities prompt deliveries 
ment of this branch office and the solving of instrumentation problems in this territ 
tinues in the experienced hands of E. D. Wacker, District Manager, and W. A. St 
On May Ist, the C. J. Tagliabue Manufacturing Company opened a branch sal 
2832 E. Grand Blvd., Detroit, Michigan. Greatly increased business in this 
necessitated this change from a jobbing connection to a direct sales b 
stock of all the indicating, recording and controlling instruments. Cort 
and prompt deliveries will now be assured. N. Kerr, who has had ma 
in solving temperature problems, has been placed in charge of this « 


TAG branch office 
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Note on Julius Suspensions' 
M. J. Brevoort? 
INTRODUCTION 


TD ESEARCH work in the Bureau of Mines cryogenic laboratory requires 

the use of high sensitivity galvanometers of the d’Arsonval type in a 
building that is subject to unusually severe vibrations. A modified form 
of the galvanometer suspension described by Julius* has damped the vibra 
tions so successfully that a short note concerning it is thought to be desirable. 

The laboratory is on the site of the Amarillo helium plant near a building 
that houses gas engines of from 
180 to 250 hp., driving compres 
sors and electric generators. The 
distances from the galvanometers 
to the individual engines range 
from about 80 to 180 feet. The 
subsoil, consisting of black clay 
loam, transmits the impulses 
without much damping. The 
usual methods of protecting gal 
vanometers from vibration were 
tried and proved fruitless. A 
Julius suspension purchased on 
the market was carefully in 
stalled in the hope that it would 
overcome the difficulty, but the 
conditions were too severe even 
for this elaborate arrangement. 
Several modifications of the origi 
nal Julius suspension, which were 
then introduced, resulted in 
ilmost complete elimination of 
ill vibrational effects. 

These modifications were sug 
gested by careful study of the 
original idea embraced in the 
Julius construction. They were 
designed to give further con 
straint to motion in any direction 
other than that parallel to a line 
from the point of support 
through the center of gravity of 
the suspension. This was accomplished by making the suspended frame 
more rigid and by improving the means of adjusting each of the supporting 
wires to the same degree, thereby transmitting any impulse symmetrically 
through the three wires. The result was a suspension that is more effective, 
particularly for severe vibration, than the form described by Julius; also, it is 
believed to have advantages in stability, simplicity, and ease of adjustment 























Reprinted from U. S. Bureau of Mines Report of Investigations 3086 

Assistant physicist, cryogenic laboratory, U. $. Bureau of Mines, Amarillo, Tex 

ae ’. H. Julius. Ueber eine Vorrichtung um Messinstrumente gegen die Erschlitterungen dk 
Schiltzen. Annalen Physikalische Chemie, Vol. 56, 1895, page 151-155. 
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over the sew suspensions for this type of service that the author h 


described in the literatu 
CONSTRUCTION OF SUSPENSION 

The suspension used in the cryogenic laboratory (Fig. 1) consists 
cast-iron disks C, each weighing about 10 kilograms, suitably sp 
accommodate the height of the galvanometer and held in position 
three rods G. Locknuts on these rods pl iced on either side of thi 
hold them in position. rues ring D, made of boiler plate about one 
inch thick, adds to the r r of the rods G. The small turnbu 
ire fastened to the lower d and to the upper end of these are att 
the supporting piano wires e. approximately 0.7 millimeters in di 
V-shaped knife edges E extend from the small adjustable blocks F 
of the rods G. The wires H make contact with E and are looped 
upper ends over the pegs J on the lower end of the upper turnbucl 
In fastening the supporting wires to the t upper turnbuckeles, care is t 
insure virtually one-point contacts with the pegs. The wires are wr 
around the lower stems of the turnbuckles to fasten them secure! 
turnbuckles B are mounted rigidly to the tripod support A, which i1 
is rigidly supported from the ceiling by a single central connection 


— 


ADJUSTMENT 

After supporting the tripod in position, adjus.ment of the suspet 
started by putting the three pegs J in a horizontal plane. The cont 
are then pl: iced in a plane parallel to the lower disk C and passing thr 
che point of suspension of the galvanometer. Next, the upper d 
ad ljusted that the contacts E lie midway between the two disks 
upper disk is parallel to the lower one. It has been found that 
disks with large masses, the shifting of the center of gravity due to tl 
tion of an ordinary galvanometer is inappreciable. Should the 
gravity of the suspension be changed materially, the contact points I 
have to be moved accordingly. The ring D should be just 
tacts E and made rigid by set screws. The contact points E shoul 
adjusted that they are equidistant from the vertical perma xis 
suspension and are at intervals of 120° corresponding to the tripod su 
The wires H and the turnbuckles I are now used to bring the d 
horizontal places. Small wads of cotton* on adjustable rods exter 
supported make contact at E to provide an efhcient damping arrange: 


U 


sbove thi 


The primary requisite for success is that great care be exercised t 


hy 


the suspension symmetrical about its vertical axis, thereby putti 
tension in each of the three wires. The result is that the vibratiot 
down the wires in phase, causing only a negligible rising and lowerit 
suspension. If symmetry is not attained, the vibrations come 
wires out of phase, causing wabbling of the entire suspension and ¢ 
vibration of the galvanometer. 


The Bristol Company, Waterbury, Connecticut announce the 
their Pittsburgh office May 1, 1931 to Koppers Building, 436 
Avenue, Pittsburgh, Pa 
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THE HANDBOOK OF INDUSTRIAL INSTRUMENTS 
CHAPTER XIV 


Timing and Scheduling Instruments 


M. F. Béhar* 


1. The Field of Time Instruments in Industry 


(a) Duration 

On the one hand, strictly to limit this chapter to “Time” would rob it of 
practical value to industrial engineers, who leave to observatories the 
measurement of time (i. e., time period) and who know full well that its 
control is only a philosophical dream. No user of this handbook wants this 
chapter to include a treatise on horology, and few industrial readers are 
interested in chronometry. The only time measurements we are interested 
in are measurements of the durations in which things occur--measurements 
of time intervals related to mechanical operations, to chemical processes, 
to work done by men or machines, to the efhiciency of various types of equip 
ment ...to dollars and cents. And by the same token the only “time 
control’ we care about or can do anything about in industry is the control 
of the performance in time of our equipment and of the workers on out 
payrolls—including ourselves. It isn't “time” that is money; it is what is 
being done during periods of time. This is the true import of the solemn 
old saying, and only a child or a savage would fail to grasp it. 


On the other hand this chapter could take in all recording and registering 
instruments employing charts that travel or rotate “by the clock” (as dis 
tinguished from recorders having charts that move without respect to 
time: extensometers, engine indicators, etc.). Thus a recording thermo 
meter is a time recorder, showing “when” the temperature was correct and 
“when” it was too high or too low. On this basis there would be little 
need of a special chapter—an index of the descriptions of recorders through 
out this book would do just as well. 


But the very importance of the time element in industrial work, and 
the realization that “time is money,” have led to the design of numerous 
instruments related primarily to time. A stop watch—to take the simplest 
example—may be used equally well in connection with a drill press, lathe, 
boring mill, planer, shaper, milling machine, hobber, slotter, bulldozer, 
header, forging press, bending rolls, profiler, tapper, cold saw or crusher 
to cite only metal-working machine-tool applications. That the simple 
pocket stop watch has evolved into various specialized industrial instru 
ments is due to this importance and to this realization. 


Considerations of time-efficiency naturally follows, and naturally bring 


up the subject of speed. Instruments for the measurement and control of 
speed have also evolved, but along different lines. Speed and acceleration 
instruments are therefore dealt with in a separate chapter—merely as a 


“Engineering Editor 
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matter of convenience. (Note in this connection that even a re 
speedometer belongs in the next chapter although it is doub 
instrument.) 

The scope of the present chapter thus begins to define itself: it tal 
the industrial instruments designed primarily with regard to time inte: 


periods or durations. 


Within this province we must distinguish two considerations that 
nothing to do with each other except that both view time as a prox 
or working condition. One was mentioned above: it is expressed 
adage that time is money; it may be called the economic consideratio 
justified by the necessity for financial return on investments in 
and equipment that inevitably depreciate and (b) in rentals, taxes, int 
labor and other inevitably periodic items; it implies that the shortest 
tion is the optimum time period for doing anything. Carried to its | 
extreme its aim is to reduce periods to moments; its ideal is the I 
The other consideration is imposed on us by the nature of things, « 
forces us to recognize that entirely apart from the financial value of 
there is One Best Duration in the same sense that there is only one opt 
temperature. Illustrations abound, and that of the proper durati 
boiling eggs is obvious. In industry the best illustrations are furnish: 
chemical processes: No chemical process is instantaneous even if tl 
action itself is instantaneous. Some processes are “slow’’ because the 
plete reactions—governed by natural laws—take place in definite per 
Other processes (most, in fact) exhibit cumulative time effects ot 
changes in the materials involved—the time-rate of the effect o1 
being governed by natural laws—and hence call for the exercise of sci 
judgment. The optimum duration may then depend on specifications 
steel treating; it may be governed by trade conventions, as in the 
lumber and textile fibre products; it may be fixed by law, as in the pr 
tion of near-beer; it may follow public taste, as in scores of cooking pr 
in the food industries; or it may simply depend on personal preferet 
in boiling eggs. But in all such processes there is One Best time per 
a definite duration which is not the shortest. 








Often the two considerations are both involved. Thus the 
case-hardening increases with time, but so does the cost of this treat 
and it would be ruinous to time the carburization of small parts of d 
appliances as one would that of airplane engine parts. A proper 
must be struck, and the “optimum” period then lies between the “sh 
and the “best” or “ideal.” 


(b) Sequences, Schedules, Cycles and Programs 


So far we have only considered total duration. Another industri 
of time is often of importance, and has led to the development 
instruments. Every engineer knows that there are (1) single proce 
total time of which is necessarily divided into periods, (2) opet 
processes consisting of interdependent elements that require sync! 
tion or coérdination, and (3) combinations of such requirements 
way up to the operation of an entire plant considered as a harmoniou 
Again each period in a multiple-period process, or each operatior 
quence of operations, may be related to the same “processing cot 
(such as pressure) but in a degree differing from the others. T! 
simple hydraulic press there are at least three periods: in the first, t 
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ire is built up; in the second it is held, and in the third it is released 
milarly, a process involving heat is necessarily divided into a heating or 
rising’ period, a tolding period and a cooling period-—whether this fact 

is disregarded as in heating a rivet, where the length of holding matters 
little and the cooling period not at all; or whether it is seriously recognized, 
is in the processing of many rubber and plastic compound articles, where 
even the cooling period has to be judiciously timed. 

There are also cases where the rate of change of a processing condition 
must not be left to itself. This brings up the most modern factor for which 
time instruments have been developed, namely, the shape of the “cond: 
tiontime’’ curve in a given period (“condition stands for tempera 
ture, pressure, humidity, current density, etc.). In the case of a 
15-minute rising period, for instance, it may not be enough that the 
temperature should be, say, 70° F. at the start and 1570° F. at the 
end of the fifteenth minute: this merely defines two points on the curve 
and leads to the assumption that a straight-line increase of 100° per minute 
is desired, whereas a study of the process may have shown that an f curve 
would produce the best results at the least cost. Such processes call for 
automatic condition-time control instruments, together with recording in 
struments to report how closely the desired course is being followed. Such 
processes and requirements also call for processing equipment that lends 
itself to the application of modern automaticity. (Attention is invited 
to the little sermon at the start of Chapter VIII on Temperature Control.) 

Apart from such natural stages or periods of a processing condition, there 
is often an urgent practical need for dividing a total duration into definite 
periods in order to obtain the best results at the least cost. The simplest 
example is that in which the interval is nil: if simultaneous operation of 
two valves, say, is desirable, it obviously is preferable to operate them 
automatically by the same electrical, pneumatic or hydraulic impulse, in 
stead of relying on manual operation. If a fivesecond interval is decided 
upon, it obviously is even more advisable to install an automatic timer. If 
a third valve (or the first) has to be operated at the end of a second definite 
period, then we begin to have a cycle, schedule or program. These three 
words are used indifferently by the instrument makers. They each refer, 
however, to an ordered sequence of events, and thus broaden the definition 
of the scope of this chapter. 


Sometimes we want a gradual change instead of a sharp opening or closing 
of a circuit or valve. The mechanical solution, of course, is a cam. The 
result is also a sequence, but an infinite sequence of infinitesimal changes. 


(c) True Elapsed Time. 

Labor is the biggest cost item in the majority of industrial activities. 
Labor is generally bought in the form of time. It follows that every 
industrial establishment sells time, Therefore, entirely apart from special 
time-studies and motion-studies aiming at the determination of individual, 
group, machine and process efficiencies, it is of the utmost importance to be 
ible to determine the true time cost of every item that is sold—whether 
the time is sold directly as a service job, or indirectly in the shape of a manu 
factured article. 

The only way to determine the time cost of any item is to measure the 
time devoted on that item, segregating this time and deducting off time such 
slunch periods. The accurate measurement of true elapsed time is seldom 
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. simple and easy matter even in the case of a oneemployee establish 
And wh2en the problem is complicated by diversity of jobs and multi; 


of departments and employees, a system for recording elapsed time be 


a necessity. 

The less the system depends on the human element, the bette: 
Hence the development of industrial instruments for this sole purpose 
this point we may insert portions of a discussion of this subject prepar: 


the Calculagraph Company 


Fr mm an experience of many years with tory managers, superintendents, cost 
] 


ustries where accurate time records are r¢ 


ants, and others, we know that in many 
here lack of wentet f the > value of elapsed time for lal “nat 
there 1s a lack of appreciation of the true value of elapsed time for labor Cost al 
purposes, as compared with records of start and finish only 


t 
1 


If Jones, a workman, starts a job at 7:48 A. M., takes a half hour off for lunch ar 
b at 3:22 P. M., it is necessary to determine the exact interval of productive ti 

wr cost can be determined. This interval is an Elapsed Time Record. Son 
various ways in which elapsed time records are obtained in manufacturing and printir 


n 


repair shops, etc., are the following 

The workers write on their cards the time taken, or “Elapsed Time.” 

The workers write the time-of-day starting and finishing each task on a time ticket 
they or aclerk may subtract the one from the other and write down the “Elapsed Tim 

The workers report to a clerk who writes down the starting and finishing times 
racts and writes the “Elapsed Time.” 

A clerk goes to the workers, writes dov e starting and finishing, subtracts 
the “Elapsed Time.” 

A time stamp or time-of-day recorder is used to print the start and finish of each j 


clerk subtracts one from the other and writes down the “Elapsed Time,” 


A Calculagraph is used to print the starting time, the finishing time, and the Elaps: 


It does all the work—not merely part of it 
} 


por costs 1s ti 


The faulty element in most unsatisfactory systems of determining la 
depend too much upon human effort. Systems which permit a workman to make 
distribution of time for each job are scarcely more objectionable than those whereir 
clerk figures elapsed time from records showing only the starting and the finishing tin 
Go to any establishment where the first-mentioned system is in operation. Obser 
workman “fixing up” his time card at the close of the day Much guessing and s 
reckoning finally establish the fact that the total time for the four jobs was two hours | 
his entire working time for the day, and as the whistle has just blown, he adds thirty 1 
impartially to each job and turns in the card, secure in the belief that it will “bal 
that the “boss can’t kick”’ Systems which permit a workman to make his own distri 
of time are infinitely worse than no system at all, because the records produced cat 


correct, or even approximately so, and also because it wastes the time of high-priced em 


Scarcely less objectionable is the practice of detailing special clerks or timekeeper 
Experience teacl 


hes 


mechanics the number of hours and minutes spent on each job 
average clerk does not accurately record elapsed time by means of a pencil and 
The time of commencing, as shown by the dial, may be read wrong, or having read 
he may record it wrong. Either or both of these errors may occur again in re 
finishing time. And a most prolific source of error is in subtracting the commer 
from the finishing time 

As to plain time stamps (states the Calculagraph Company) such machines are rel 
days before the calculating machine of the present time was invented. You would! 
of using a number printing machine for work demanding an adding machine—th 
a time-of-day printing machine where an elapsed time recorder is needed 


el 


2. Classification 


The usual division into indicating, recording and controlling 
adopted. The meanings differ somewhat from those understood in 
with other instruments. Thus a time indicator, outside of the 1 


1! 


field, is simply a timepiece indicating the time-of-day; whereas an 1 
time indicator shows the elapsed time and is really a registering inst 
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\ time recorder does not record the mere passage of time but it usually 
ecords the performance of the machine or processing equipment to which 
it is applied. And, finally, a time controller is a mechanism that does not 

the least influence the flow of Time (but rather obeys it, for it is driven 
y a clock) and which actuates valves, switches, levers, etc., according to 


. schedule. 


(a) Indicators 

Time indicators or non-controlling timers may be classified along various 
lines. One division is according to whether the reading increases or de 
creases, i. e., whether zero on the dial indicates the start or the end of the 
period. Along a different line they may be divided into three types: (1) 
Those thai are independent and therefore must be manually started, stopped 
and set to zero. The stop-watch and the photographic timer are examples. 
(2) Those that are started without manual assistance, being connected to a 
machine or apparatus, but requiring manual zero setting. (3) Same, but 
the pointer is automatically brought back to zero (or to zero elapsed time) 
when the timer is restarted. Another classification is by clockwork: (1) 
Spring and (2) electric. Another possible classification is into signalling 
and nonvsignalling models. Most industrial non-controlling timers actuate 
visible or audible signals at the end of the period for which they are set, and 
the boundary between them and the controlling timers is vague and shad- 
owy. 

Descriptions of some industrial time indicators are given in Section 3. 


(b) Recorders 


All time recorders are autographic, but not all industrial instruments 
with clock-driven charts are time recorders. There is no definite dividing 
line, and it is frequently impossible to tell by examining an instrument 
whether it should be called a time recorder or some other kind of recorder. 
The author has asked manufacturers to lay down a definition but not one 
manufacturer has committed himself. This very uncertainty suggests a 
definition guaranteed to please everybody: An industrial time recorder is 
a recorder, the charts (or other forms of records) of which are examined and 
employed primarily for industrial time-study purposes. The reasons for in 
cluding “or other forms of records” in our definition is that some types of 
autographic time recorders (of which the familiar time stamp is an example) 
do not produce charts. These devices are not usually though of as indus 
trial instruments at all, being considered “office appliances” or “business 
machines,” but some models are designed for industrial operations and pro 
cesses and deserve to be included. 

As with recording thermometers, gages, electrical meters, etc., we may 
divide time recorders into (1) round-chart types and (2) strip-chart types, 
adding also (3) no-chart types. In connection with charts it is worth men 
tioning that many models of time recorders are small; their charts are small; 
the round charts are called “discs” and the strip charts are called “tapes.” 

An important classification of all chart-writing time recorders has to do 
with the two distinct kinds of records that the instruments are or are not 
capable of producing: One kind of record is the “on or off” record, of which 
the typical application is running and idle time, and which does not require 
a graduated scale on the chart in addition to the time scale. This kind of a 
record shows, for instance, the total number of “runs” or “heats” in a work 
day, the duration of each, the intervening idle periods, etc. The other kind 
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of record is the “measuring” record, which calls for a scaled chart, as 
recording pyrometer or any industrial measuring-recording instru: 
other than a time recorder. The author's original intention was to exc! 
all such instruments from this chapter. In other words, a time rec 
was to be defined as one which did not or could not measure a variable 1 
nitude. Theoretically, the idea was sound; and it would moreover h 
simplified the treatment of the subject; but in the actual designing, m 
listing, selling and utilizing of time recorders (especially of some elabx 
models) this restriction is not always observed. 

Another classification of recorders is into singlerecord and multi 
record types. An attractive feature about time recorders of the chart ty 
is that the number of recording pens is limited only by the size and de 
of the instrument case. Foxboro, for instance, catalogs a 12-pen r 
chart recorder in the 12-inch size and Bristol a 20-pen strip-chart recorder 
with a scale 544 inches wide which can be arranged to travel at speeds 
one, three and six inches per hour. There are also multiple switching | 
sibilities as with temperature recorders (for which see Chapter VII) wher 
by a number of pieces of equipment may be successively connected to’ 
recorder, either manually or automatically. Then, too, there are combit 
tion instruments which record on one chart several time records pertainir 
to one piece of equipment. Asa rule these combination instruments fur 
only one strictly time record, the others being speed, temperature or ot! 
“measuring” records. 

Time recorders are usually continuous-running, so that their charts 
divided into weeks, days, hours or minutes, i.e., into intervals of astron: 


cal time. Special instruments are started simultaneously with the equi 
ment to which they are connected, and their charts, while divided int 
usual time units, are not positioned with regard to time-of-day. Chror 


graphs and oscillographs are examples of such special instruments. Regula: 
instruments, too, can be used in this way, by simply disregarding t1 
of-day and positioning the chart at “12” or zero when a process is begu 
Another division is into instruments requiring driving connections and th 
such as vibration recorders, that need only be installed on the machin¢ 
vehicle. The division into spring and electric clocks also suggests 
Several makes of industrial time recorders can be had with either type 
drive. 

Descriptions of some industrial time recorders are given in Sectiot 


4 
+ 


(c) Controllers 

Such is the variety of time, program, cycle or schedule controllers t! 
a good many classifications are possible. Many technical classifications 
however, would only interest instrument-makers, and need not be emp! 
sized. As with regulators for pressure, temperature and other conditions 
there are on the market both recording and non-recording models of tu! 
controllers. Similarly, there are signalling as well as non-signalling ti 
controllers. Some instruments embody spring clocks, others electric c! 
Even among single-purpose time switches we may distinguish s 
models, including those that are required to close one circuit at the 1 
that they open another—which brings up the difference between one 
and two-way contacts. Contacts in turn make us think of relays: it | 
seems necessary to classify controllers by classes of relays (not only elect 
but pneumatic, etc.) or by the numerous types of electrical relay circuit 
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The current capacity of different models, from that of a waffle-iron timer to 
that of a blast-furnace sequence controller, obviously varies a lot. The avail- 
ibility of models with or without gear changes, or with or without speed 
adjustments, does not surprise the reader and need not constitute a basis of 
classification. Another division could be into time controllers that start 
manually and those that start automatically. Again, these latter might be 
divided into those that start at the beginning of the process or cycle, and 
those that “wait” until some condition has been reached, when they then 
automé atically start the desired sequence of operations. These may be 
called “interlocking.” Among the self-starters we might also distinguish 
between those that stop at the end of their action and those that repeat. 

One important distinction that has to be set down here, however, is that 
between “shut-off action and “gradual” action. Any time-switch illus 
trates the first type of controller; the characteristic feature of the second 
is that instead of opening or closing a circuit or a valve, it gradually increases 
or decreases some controlled condition. 

As will be seen in Section 8, there are elaborate controllers each of which 
combines several control units of different types and different modes of 
action into one coordinating instrument. 

For the sake of convenience, the single-control models of time switches, 
etc., are first described, in Section 5. Section 6 deals with the development 
of “on and off’ timing instruments into sequencing controllers. Section 7 
takes up the principle of the variable-condition or “cam” control for effecting 
gradual changes. Finally we come to the combination instruments in Sec 
tion 8. This progressive arrangement is fairly representative of the his 
torical development of time controllers—a development that is still going 
on. 

— 


SrraTeGy IN HANDLING Peopte. Ewing T. Webb and John J. B. Morgan. 
Boulton, Pierce & Co., Chicago, 1931. Cloth 6 x 9 inches, 260 pages. 
Price $3.00. 

God damn you! In italics twice that size, these once unprintable words appe at on the | ast page but one of this 
extraordinary book, and are ascribed to Charles Dawes, as the climax of a war episode related by the authors to illus 


trate the last of the useful rules which they lay down in their last chapter: Also make it a point not to ne im 
outbursts of temper, except for a specific purpose when you feel sure that this is the best way to handle a situati 


j 


In every chapter the stories or “cases” come first, the precepts generally at the end, in italics. The first in the 
first chapter declares: One and all, great leaders are far more careful than most men in dealing with people. They tak 
many precautions which lesser men neglect. They know that only through other people is it possiole to succeed. This 
idea runs throughout the work. 

The readers of INstruMeNTS strive to attain definite objectives by means of the optimum meth« rds and mechar 
isms. What can be more natural than that in consic Jering the problem of handling people, they should seek for the 
optimum available “instrument™ for the purpose? While this work is not a magical in strument which will enat 
young engineer or laboratory technician to outstrip his colleagues in a fortnight and become a high executive in a ye 
yet we dare assert that any purchaser of this unprecedented “instrument” who & es not profit from it, who does 
not learn to know himself and correct some of his tactless traits, who does not gain m ich greater confidence as a m 
amongst men, who does not feel a closer kinship with the Fords and Morrows and Sw wopes and Atterburys of thi 
man’s world, will have only himself to blame. For this volume does contain not only outstanding exar 
successful handling of people, but also practical lessons as to how and when to employ eac hp articular method 
in lies its superiority over previous guides to conduct. In its matter (apart from trick chapter head 
is startlingly, nakedly, anatomically veracious. Never excusing, never con jJoning in rel lating hundreds « 
that include “putting over deals,” it is free from the ny pocritic al cant of outworn philos« P yhies It i is pri t 
frst compilation of precepts that is not built around the idea of bringing nearer the Kingdom of G 
does not preach humility, turning the other cheek, he aping coals of fire, virtue as its own reward 
roads to Salvation. Some may deplore and view- awith-alarm the appearance of such a book, but none 
miring the audacity of the authors (and publishers M. F. Béhar. 


oo 


The American Applicance Co., 1214 Harney Street, Omaha, Neb., and the Ludwig- 
Austen Co., 625A West Second Street, Oklahoma City, Okla., have been appointed district 
sales representatives of Jas. P. Marsh & Company, Chicago, in their respective territories. 

The Marsh company, which is a division of the Commercial Instrument Corporation, 
Chicago, manufactures steam specialties, heating systems and industrial instruments. 
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NEW INSTRUMENTS 


Recently Developed by Instrument Manufacturers 










Write Information Section, Instruments Publishing Co., Pittsburgh, Pa., for additional Information 








New Snap Case-front Industrial 


Thermometer 
(C. J. Tagliabue Mfg. Co.) 


HE glass fronts on industrial thermometers will get dirty and under certain conditions 

“fog” up. The new snap case-front has been designed to make cleaning easy and at the 
same time, to make breakage of the easily removable glass front almost impossible. A tongue 
at the top of the case fits snugly in a groove in the front so that in either opening or closing 
the front it cannot slip and fall. It takes little effort to remove, clean and replace the new 
front which, when in position on the instrument, is herd firmly closed by the snap device 
illustrated in Fig. 1 




















Other constructional features of this new industrial thermometer are 
Is 2 Connecting piece, I ¢ ked to case | y a spec jally 


y compressed around enlargement 


id non-corrosive Car 
1 on bulb chamber prevents 
6. Mercury filling in 
bulb chamber completely surrounding bulb of thermometer insures transmission of heat with 
split-second rapidity. 
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New Wet and Dry Bulb : 


Thermometer Fixture 


(Bristol Company) 





NEW Wet and Dry-Bulb Thermometer Fixture has been placed on the market by 
Bristol Company. There are several features in this new fixture eliminating, ti 
degree, the errors common in such devices 
In the past it has been the practice to enclose the wet bulb with a metal cover and cir¢ 
air over the bulb by means of afanand motor. With this equipment, the wet bulb depress: 
was usually less than t 
depression as obtained wit 
standard sling psychromet 
The results were usua 
disappointing; that is 
greater the depression t 
greater the error 
A non-metallic cover 
been used on the new 
ture, arranged to | 
around the bulb a larg 
amount of space for t 
circulation of air. Thi 
non-metallic cover elimi 
ates almost entirely tl 
error caused by root 
temperature radiatior 
The bulbs are held ir 
position by non ~- metall 
brackets so that the tempera 
ture of these brackets dos 
not affect the bulb temperatures 
The water pan is shallow and wide so that a large surface of 
water is exposed to the circulating air. This causes the water t 
evaporate from its surface and thus cooling it to a temperature near the wet bulb temperatur: 
In this way water of the proper temperature is supplied to the bulb. 
No soft soldered joints are supplied in the water system so that water corrosive to solder 
can be used. 
Results from this wet and dry bulb fixture are very close to the standard sling psychrometer 
















See Ree tee eee 








New Power Type Pressure Device 
(Bailey Meter Company) 


HIS device is in effect a dead weight gage tester combined with a hydraulic torqu 
amplifier and a Sel:yn motor system of long distance transmission. 

The power type pressure device, a sectional view of which is shown in Fig. 1, is locat 
near the pressure to be indicated or recorded. This pressure is applied by means of the pre 
sure connection at the bottom of the device to a small pressure piston which supports a pilot 
valve and a cup containing mercury. This portion of the pressure device which is conti 
uously rotated to eliminate static friction is equivalent to a dead weight pressure gage tester 
as the applied pressure is counterbalanced by the weight of the rotating parts and mercut 
plus reaction of the displacer in the mercury. A small motor which rotates the pressur 
piston pilot valve and mercury cup is also used to drive a small oil pump which provides t 
oil pressure required for operation of the power piston, displacer and Selsyn motor. 

When the applied pressure increases or decreases, the pressure piston rises or falls p 
portionately, and in so doing permits oil under pressure to pass through the pilot vals 
the upper or lower side of the power piston. If the pressure is increasing the press 
piston, pilot valve and mercury cup move upward, thereby throwing the pilot valve out 
neutral position and applying oil pressure to the upper side of the power piston. This 
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the power piston to move downward, forcing the displacer deeper into the mercury. The 
reaction of the buoyant force of the mercury against the displacer will cause the mercury cup 
ind pilot valve to be forced downward against the increased pressure under the pressure 
piston. This downward movement of the mercury cup, pilot valve and pressure piston 
returns the pilot valve to its neutral position and closes off the oil supply to the power 
piston. Consequently, for each pressure applied to the small rotating pressure 
piston, a definite position of the power piston and displacer is obtained. By driving 
1 Selsyn motor from the rack on the power piston rod, the position of the Selsyn is an accurate 
indication of the applied pressure. Since the receiving Selsyn indicators and recorders 
assume the same position as the transmitting Selsyn, it is possible to secure accurate remote 
indications or records of the desired pressure. 

By varying the diameter of the pressure piston, the size of the mercury cup and the size of 
the displacer, it is not only possible to furnish this power pressure unit for practically any 
maximum pressure but also for a very large suppression. The indicator shown in Fig. 2 
permits of a total pressure range of only 30 lb. for an average operating pressure of 400 Ib. 
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PRESSURE CONNECTION 


Since this type of indicator is 42” in diameter, each 
division which represents a pound covers con- 
siderable space on the indicating scale. Indicators 
of this type make ideal master pressure indicators for 
central station use. The possiblity of connecting as 
many as 12 or more indicators or recorders in the same 
master pressure circuit, makes this device a desirable 
means for indicating and recording master steam pres- 
sure. The Sel yn motor system of transmission, which 
is employed by this device, permits of the installation of 
master pressure indicators or recorders in the control 
room on the switch board without fear of leaks from 
pressure lines as has been the case heretofore. 

If desired, the mercury cup can be designed so that 
the maximum pressure can be varied within limits by 
the addition or removal of weights. In this case, the 








compression is changed but the magnified pressure range 








remains the same. 
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Thread Checking Gage 


(Federal Products Corporation) 





HIS gage is designed for checking of taps, screws, thread gages and other miscellar 

products having threads to check. The dial indicator, which is graduated in 0.0001 
35” in diameter and the dial is calibrated 0-5-0 and equipped with a tolerance shutter w! 
makes it extremely easy for operators to take readings in 0.0001” or considerably closer 


desired 











ho 
tne 


The gage uses the 3 wire*method of measuring, the individual wire is floating and t 
wires are semi-floating and can be instantly changed to allow for different sizes 

The gage has an adjustable spring pressure against the part to be gaged from 
and the work can be checked vertically or horizontally as desired. It will be noted tl 
tail stock has a vernier adjustment 

The gage is also made so that it can be operated either by hand or foot by the smal 
shown at the right hand side of the illustration 

The overail hang of the gage is 24” and the approximate weight is 200 lb 


l4 to ¢ 


The Howe Weightograph 


(Howe Scale Company) 


ONDITIONS today teach us that savings are as important as earnings in produci: 
profit. This situation has caused particular attention to be directed to the H 
Weightograph because its remarkable savings in time, labor or money can be effected wit! 
discarding present investment in scale equipment 

The Howe Weightograph is attachable to any built-in type of beam scale from 100 
upward. Dial scales are also convertible to Weightograph operation by merely rem 
the dial head; the remainder of scale being retained. The Weightograph is the only auton 
weighing instrument that permits present scale equipment to be continued and to enjoy t 
benefits embodied in the Weightograph, says its manufacturer, The Howe Scale Company 
Rutland, Vermont 

When attached to a beam scale (which of course has previously been operated mat 
by manipulation of the beam poises) the Weightograph provides automatic operation, 
eliminating the uncertainty and variableness of the human element. 

It is not to be misunderstood by this that the Weightograph by its installation upot 
scales, make new ones out of old. The Weightograph indicates exact performance of s 
It is this exact indication which is claimed as an exclusive advantage 
its accuracy reveals what the scale conceals. By that is meant that 
they are not absolute nor 


no more, no less 


Weightograph: 
operation or pointer operation inhibit accurate indication 
enough to the absolute in their operation, to do what is claimed for the Weightograph 

Because intricate mechanisms are done away with; and there is no complicated machi 


as racks and pinions, gears, friction, discs, compensating cams, weighing springs, a 





00 Ibs 
moving 


romati 
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what not, it is said that the Weightograph achieves its superiority by its simplicity. There 
is only one moving element in the entire instrument—-which on the face of it reduces com 
plications to the irreducible minimum 
The principle involved is one regularly observed every time one goes to the moving pic 

tures. Much the same, the Weightograph magnifies the movement of the weightbeam by 
means of a Precision Chart or negative. Thus the Weightograph employs optical magnifica 
tion instead of the mechanical multiplication utilized by the other forms of automatic indi 
cating scales. There is no friction, no wear and tear, and no error in magnifying and pro 
jecting a ray of light. 


oe 


Indicator With Free-Rotating Drum 
for Taking Time Diagrams 


(Lehmann & Michels) 


N addition to the usual diagrams taken with the piston path as abscissa, diagrams based on 
time also are of interest, particularly if the end of the stroke is of importance. In the 
former diagram, over the path of the piston, this is only represented in a greatly shortened 
scale. For instance, the beginning of combustion at the end of the compression period, the 
height of compression, too early or too late ignition of internal combustion engines, can be 
clearly recognized only from the time diagram. Very 
often, therefore, ‘diagrams drawn by hand” are taken 
which naturally have the disadvantage of a very non- 

uniform paper-speed and lead to erroneous conclusions. 
In very extended experiments, indicators with clock- 
work are used on which a long paper strip is turned by 
a clock with variable speed. For tests of shorter 
duration a very convenient and simple auxiliary device 
has been developed. Ina second hole the drum holder 
carries a drum of great mass and inertia running in ball 
bearings which is set in motion by hand and rotates with 
constant speed due to its great inertia during the taking 
of the diagram. A sheet of paper is fastened around 
the drum and the speed of the latter selected so that 

either one or more cycles or a fraction of a cycle, f. i 
an ignition or flushing is recorded. This method has 
proven to be extremely simple and practical so that it is 
applied to great advantage on reciprocating engines on 
the test-block. The size of the indicator used depends 

on the number of revolutions. 
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Indicator With Initial-Tension 


(Lehmann & Michels) 


HE absolutely reliable testing of compressors—volumetric efficiency, actual power 
sumption, mechanical efficiency, etc.—requires very special indicators. It is parti 
lificult to indicate the high pressure stages on account of the high temperatures and 

necessarily small dead spaces. Bes 
igram of the high-pressure stage is very sn 
when using normal indicators and the 
very inaccurate for the planimetering of 
pressures since the greater part of the 
length—up to the section pressure of 
remains unutilized 
This disadv rg is eliminated in the 
tension accessory iby hich the indicat 
is given an initial-tension of approximaté 
nagnitude of the : suction pressure. Only th 
piston pressures exceeding the initial-tensi 
the spring move the recording pen so that 
full height of the card can be utilized for 
compression stage. The initial-tension of 
spring can be read:on a scale. With the 
method, tne high-pressure cylinders of 
pressure steam-en ines can also be indicate 
fg >d additior nal arrangement cat 
supplied with any normal Lehmann-indi 
of any size suitable for indicating steam-engir 
internal combustion engines, etc. The sé 
he size is made according to the nun 
ther with the pressures 
compressor stages. For especially 
temperatures the indicating cylinder 
surrounded by a cooling mantle to av 


-essive heating ¢ if the ir ndicé itor 


Constancy Test for Photo Tubes 
. (. Sen, Jr." 


F prime importance in proble ->ms involving light sensitive devi es is the reliability 
awe 
unit which interprets the light signal in terms of electric: al energy. AA reliability 
demands that all variables such as photo tube ‘odin and light source current be maintair 


es, Westinghouse Electric & Manufacturing 
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constant. In order to remove these variable factors the accompanying circuit was employed 

The light source is a standard 21 c.p. auto lamp and is supplied from the 110 v.d.c. lines 
through an iron wire ballast lamp L, having a characteristic which permits a constant current 
to be maintained although the line voltage may vary considerably 


Je The voltage drop across 
R, reduces the line voltage to the desired operating voltage of the lamp. The lead storage 
battery B, charged at a rate slightly less than that drawn by L» further tends to hold constant 
the current in the light source. With these precautions the light source was made very 
steady and could be relied upon remaining constant over extended periods of time 

The constant potential for the photo tube was obtained by means of a gas discharge tube 
of the UX-874 type the voltage drop across which remains constant although considerable 
line fluctuations is experienced. R, drops the line voltage to the desired operating point for 


the photo tube voltage. The photo tube current is recorded without amplification on a 
recording meter using smoked charts. A continuous operating record for a twenty-four 
hour period is obtained 

The photo tubes tested had cylindrical cathodes and 
from all sides. In order to fulfill more nearly the operating conditions, 


the test was conducted in a highly polished cylinder for un luminating the tube 


ne t 


e of receiving illumination 


Motor Driven Weight Car 


A’ electrical motor driven weight car for collecting glass batch has just been devel 


by the Stephens-Adamson Manufacturing Company and the Toledo Scale Company 
The car is built to carry removable hoppers which are interchangeable and 


PI le and eliminate the 


necessity of using the same hopper for different materials. They are of 2,800 pounds ca 


t 
Each hopper has rounded corners to facilitate clean discharge and is equipped with a d 


Alle Ggiscn 

















gate and chute. The car is fitted with a 6,000-pour 
ters up to 3,000 pounds in three pound graduations 
at the rate of 160 feet per minute, by a 7% horse- 
housings designed for industrial car service 

In operation the car moves through the mixing tunnel under the storage bins. Material is 
discharged from the storage bin into the scale hopper, which is mounted on the scale platform 
Next it is discharged through the chute on the scale hopper into the furt 


The operator can stand on the platform and con 
move the operating lever at the same time. 
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Sauter Electric Time Switch 
(R. W. Cramer & Co., Inc.) 


S switch is Gesigned 
and ha 
> intermitte 


which is automatically wot 


jumper 
be converted into a single-pole switch of 25 ampere 
The standard dial is designed to c ther one 
hours. The arms can be conveniently set 
tion only a d along the periphery of 
operations per ¢ 


revealed at a 


Electric Eye Sees Paper Break 
and Stops Printing Press 


HOSE attending the annual convention of the American Newspaper Publishe 


1] the 
th 


Tt 


tion in the Hotel Pennsylvania, New York City, April 21 to 25, witnessed the 
stration of a model, constructed by the General Electric Company, demonstrating the 
of the photo-electric tube to detect paper breaks and “wrap arounds” on high-spee« 
presses. By an ingenious arrangement of white and black stripes, simulating actual condi 
on the press, the model showed how the press could be stopped whenever a break « 
in the paper or whenever a wrap-around occurred following a break 

The photoelectric unit consists of a small bullseye focusing a beam of light 

belt (representing the sheet of paper) or the blanket cylinder of the press, and a | 
| 


+ + sec Isr 
or the mecnanisi 


Nn a tra‘ 


relay which picks up the reflected light and governs the actior 
] ] 


he > hI ; he 
t the paper and Diack nt 


ee , 

stripes on the belt represen stripes represent a break in the 
1 | ' , 

is in actual operation a break in the whit *s a da ace to appe 
1 1 


h 


paper was. Conversely, ylinder represents the 
condition of no paper and 
a wrap-around occurs 

When operating from the | sheet, the reflection 
1appens, the press functioning as usua 
lis tes the phot yelectric relay and causes the c 


the interruption of the white light actuat 


1 
devices to stop the press 
devices stop the pr 


7 mp ‘ wer 
and at and pat Thus paper is 














vented from accumulating on the blanket cylinder 

In an actual application of the equipment which 
ectric equipments would be used, one to function w 
prevent damage from wrap-arounds. The latter « 
njure the press machinery which means 

nd also results in a loss of time. In the 
iround to different positions and set f 


Universal High-voltage Testing Set 


(American Transformer Co.) 
A accurate testing 
Type TS-15A which | 


Nn Has Jus 
TI nn ti Loalles aanstod ¢ 
his apparatus 18 1Geally suited | 
notentials from 500 to 20,000 v« are required being used successfully in 
making accurate dielectric strength measurements | pe, compound, 


with a four-sect 
jing which permits 


btaining three different volt- 


iges at full output 5,000, 10,000 
and 20,000. In addition the equip- 
ment includes a wire-wound 
potentiometer for adjusting the 
voltage to any value between zero 

maximum, the exact value 


" 
being indicated at all times bysa 


precision double-range voltmetér 
connected to a special wie 
the transformer. »For protectf®n 

damage due to overload a 


~+4 “11 hreake i 
ting circuit breaker 1s 
} 


AmerTran Type TS-15A is letely 
uich is mounted a bakelite panel containing 
erminals are I | 


I linac 
operating c 
t por ~e| ib ishings mounte j 
sic vides a convenient 
ncludes connect 
sections in series, parallel, or series-parallel . 
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Oil-Immersed Thermaload Starter 


(Monitor Controller Co.) 
§ starter consists of a standard magnetic contractor mounted ot 
panel with a thermal relay and enclosed in an oil-tight box. T 
oil level is such as to completely 
immerse the contactor and the con 
tacts of the relay. The thermal 
elements are above the oil level. 

This starter gives positive pro- 
tection to polyphase and single 
phase motors both while starting 
and while running. It permits a 
full-voltage, full-current and full 
torque start and yet protects the 
motor from harmful overload. 

In addition to the usual overload 
protections, this starter will dis- 
connect the motor if the voltage 
fails or drops excessively. It will 
prevent damage to polyphase motors 
from running single-phase, in case 
one of the phases goes dead, thus 


over-loading another phase. 











22ers 


Printing Press Controller 
(Monitor Controller Co.) 
HIS controller is of the push button reversing type and performs tl 
following functions: start, jog forward; jog reverse; run at slow spee 


run at preset speed, and dynamic brake-stop. Each one of these functi 
is under definite control and 
automatically coordinated with 
other functions. The complet 
system in its application to printi1 
lithographic and gravure presse 
consists of a controller, one or mor 
operator's stations and, when 
quired, a slow-down or trip stati 
The most complete operator's 
tion is equipped with only 
buttons and two thumb levers. 
The panel with resistor is 
as a unit and enclosed in a ventilat 
cabinet from which it can easily 
removed by taking out four | 
and disconnecting the outside le 
The resistor bank includes 
three standard Monitor Resist 
All units have constant resist 
at all temperatures, therefore speed settings are unaffected by freque 
of starting or by room temperature. 
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BUYERS’ GUIDE 


Of instruments and devices for measurement, inspection or control 


you are unable to find what you require in the Buying S 
Section, Instruments Publishing Co., Pittsburgh, Pa. 


ABRASION TESTERS 


Atlas Electric Devices Co 


ACCELERATED TESTING CAB- 
INETS 


Atlas Electric Devices Co 


ACIDITY RECORDERS 
Leeds & Northrup Co 

ACOUSTIMETERS 
Burgess-Parr Co. 

AIR FLOW INDICATOR 
Brown Instrument Co. 
Foxboro Co. 

Meriam Co. 

AIR METERS 
Foxboro Company 
Meriam Co 
Taylor Instrument Cos. 


ALIDADES 


ALTIMETERS 

Tagliabue Mfg. Co., C. J 
AMMETERS— Indicating 

General Radio Co. 

Jewell Electrical Instrument Co. 

Rawson Elect. Inst. Co 

Westinghouse Elec. & Mfg. Co. 

Weston Electrical Inst. Corp 
Recording 

Bristol Company 

Tagliabue Mfg. Co., C. J. 
ANEMOMETERS 

Bristol Co. 

Taylor Instrument Companies 


ARMATURE TESTING EQUIP- 
MENTS 


Westinghouse Elec. & Mfg. Co. 
Weston Elec. Inst. Corp. 


ASPHALT TESTING APPA- 
RATUS 


Tagliabue Mfg. Co., C. J. 


ATTENUATION NETWORKS 
General Radio Company 
Rubicon Company 


AUDIO-FREQUENCY OSCIL- 
LATORS 


General Radio Company 


“=>, DEFENDER 
; { Type for Every Purpose 
Bulletin No. 


these cover type U G 
in Pounds and Ounces, 


Mercury, 


BALANCES 
Alfred Suter 
BAROMETERS—Aneroid, Mer- 
curial, Recording 
Bristol c Company 
Tagliabue Mfg. Co., J 


Taylor Instrument Companies 


BATTERY TESTERS 
Westinghouse Elec. & Mfg. ¢ 
Weston Electrical Inst. Cort 


BEARING TESTERS 
Burgess-Parr Co 


BOARDS: INSTRUMENTS 


Foxboro Co. 
BRAKE TESTING METER 


BRIGES, ELECTRICAL 
Capacities, Conductivity, Hoopes, 
Inductance, Kelvin, Resistance, 
Temperature, Wheatstone 
General Radio Co 
Leeds & Northrup Co 
Rubicon Company 
CABLE TESTERS 
Leeds & Northrup Co. 
Rawson Elec. Inst. Co 
Rubicon Company 
CALORIMETERS 
Peroxide, Oxygen Bomb 
Burgess-Parr Co. 
Gaertner Scientific Co. 
CAPACITANCE METERS 
General Radio Co 
Leeds & Northrup Co 
Rubicon Company 
Weston Elec. Inst. Corp 
CARBON DIOXIDE METERS 
Brown Instrument Co 
Foxboro Co. 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
— MONOXIDE MET- 


ae & Northrup C o. 
Tagliabue Mfg. Co., C. J 


CATHETOMETERS 


Gaertner Scientific Corp 


Section of INSTRUMENTS 
Give complete 


write Information 
information - requirements 


CEMENT TESTING INSTRU- 
MENTS 
Alfred Suter 


CHRONOGRAPHS 


Gaertner Scientitic Corp. 
Leeds & Northrup Co 


CHRONOMETERS 


Tagliabue Mfg. Co., ¢ J 


CLOCKS —Gage Board 
Brown Instrument Co 
Bristol Company 
Foxboro ¢ ° 


CLOUD & POUR TEST APPA- 
RATUS 


Tagliabue Mfg. Co., C. J 
COILS 

Resistance, Inductance, Special. 
General Radio ¢ 
Leeds & Nx 0 a Co 
Rubicon Company 


COIL TESTING EQUIPMENTS 
Leeds & Northrup Co. 
Rubicon Company 
Westinghouse Elec. & Mfg. Co 
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COLORIMETERS 


Spencer pie ° 
Tagliabue Mfg. Co., C. J 
Ones ee 
EQUIP 
Automatic 4 od Control Co., 
Brown Instrument Co. 
Illinois Testing Labs., Inc 
Leeds & Northrup Co 
COMMUNICATION  MEAS- 
URING INSTRUMENTS 
General Radio Company 
COMPASS 
Taylor Instrument Companies 
COMPARATORS 
b. ¢ Ames Co 
Federal Products Corp 
Gaertner Scientific Corp. 
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38 illustrates 4 models in two lengths of 
auges with 4 standard scales reading 
Inches and Tenths using Water, 
Red Oil or Tetrabromide for reading pressure, 
Vacuum or differential in low pressure. 


Bulletin No. 36 


illustrates acomplete line of high and low pressure Single 


and Double 
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Control systems and Efficiency Instruments for Boilers. 
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CURRENT LITERATURE REVIEW 


Abstracts on instruments and devices for measurement, inspection and control 


The Technology Department, Carnegie Library, Pittsburgh, Pe., will furnish photostats of material abstra 
here. Negative prints are 35 cents per page, plus 10 cents for mailing (first class). All orders should 
paid in advance. The library is not responsible for loss in mail. 


INSTRUMENTATION, GENERAL 


200 Years of Thermometry, a Memorial to the Invention of the Barometer and Thermometer 
200 Jahre, ein Denkblatt zu der Erfindung des Barometers und Thermometers Steen 
Allg. Vermessungsnachrichten vol. 42 No. 52, Dec. 24, 1930, pages 820-821 
Recalls briefly the circumstances of the inventions and their mathematical relations and pr 


forms and 


Instruments Aid in Operating Gas Producers Economically. Jay S. McClimon. Steel, O 
1930, pages 54, 56, 58. 

Discusses gasification in the producer and ci many practical details of producer pr 
Saving of fuel in a gas-producer can be i is it is done in the boiler-plant by equippi 
units with instruments which will give a reliab ind continuous record of operation \ 
temperature of the gas leaving the producer is a direct indication of its quality, every gas-pr« 
should be equipped with a pyrometer M.S 
Heat Control in a High Pressure Boiler Plant. Waermetechnische Ueberwachung in einer H 

druckdampfanlage Siemens-Zeitschrift, Vol. 10, November 1930, pages 611-612 

The equipment of heat control of the Municipal Power Station at Vienna is described 
Open Hearth Furnace Heat Control Equipment at the Rasselstein Steel Plant (Dic 

nische Messanlage an den Siemens-Martin-Oefen der Rasselsteiner Eisenwerke 
Siemens Zeitschrift, Vol. 10, Dec. 1930, pages 615-620 

Illustrated description of all instruments for supervising the heat efficiency of the Rasselsteit 

hearth plant All recording instruments are installed in a special supervision room,—G, N 


Measuring, Signalling, and Control Installations in the Blast-Furnace Plant Essen-Borbeck of 
Fried. Krupp (Die Mess-, Signalund Regelanlagen des Hochofenwerks Essen-Borhe 
Firma Fried Krupp Aktier sellschaft). P. Ostwald and W. Liesegang Sime! 

schrift vol. 11, No. 2, Feb. 1931, p. 49-56 


Detailed description of location and kind of instruments used in this new plant for in 
} 1 


uses a. 


recording, and metering gases and in the operationof two blast-furnaces of 600 t. per 
are 31 places where instruments < placed which all are wired for remote reading in the 
observation room Ha 
Progress in the Iron and Steel Industry in 1930 Report J. D. Keller, F. C. Biggert, Jr 

Dinkey, W. N. Flanagan, C. H. Herty, Jr., John C. Long, Arthur G. McKee, Richat 

denke, H. S. Rawdon, L. F. Reinartz, W. C. Ross, W. B. Skinkle, George T. Snyder and 

Speller. Mechanical Engineering, Vol. 53, January 1931, pages 48-50 

It is found that considerable progress has been effected in spite of advers2 influences.  ¢ 
feature of the situation is the opening of research departments in a number of steel plant 
Executive Committee notes especially the progress of Instrumentation. The serious < 
of automatic control to open-hearth furnaces has just begun. The use of metering devi 
automatic control has made the prevention of leakage into and out of the checkers, an 
necessity In the rolling mill, the demand for greater accuracy and closer tolerances has | 
use of pyrometers which measure the temperatures at all points in the length of the bar 
being rolled. In furnaces, atmosphere ¢ 1 l nts are noted, and complete 
1 


1 
I 
( ( 
ontrol has already been achieved M. F 


l 

ntrol developm 
b 

Motor-Vehicle Performance Indicating and Recording Devices. 1) Paper by (¢ 

S. A. E. Journal. Vol. 27, November 1930, pages 528-540 2) Discussion of ( 


iper. S.A. E. Journal, March, 1931, pp. 365-377 
The author points out how instruments can be used by all classes of motor-vehicl 
Instruments intended as a check on of d to furnish definite information 
the medium of charts or tapes are ni u a as devices that are primaril) 
to assist the driver in more I licle Several types of available re 
devices are analyzed The rel ility speedometers in general is doubted, but the auth 
what other motor-vehicle ire doing to maintain conventional-type speedometers it 
ably good working order urges development of an accurate engine-revolution count 
rating of engine performance by gine revolutions. New instruments and applications ot 
devices are described and discussed by representatives of instrument manufacturers and 
coach operators Standardization of instruments is stressed, as well as the need for a star 
measure their performance Speedometers are criticized and defended by several speaker 
struments that would function automatically to regulate the speed of the vehicle, especial 
rounding a curve, are mentioned as a desirable addition to the motorcoach instrument-b 

M. F. B 
Trends in Instrument Grouping. Editorial article. Power Notes (House organ, Diamor 
Specialty Corp November-December, 1930, page 8 
Discussion of the two extremes: every instrument located nearest point of applicati 
instruments centralized. Only the power plant is considered.—M. F. B 
Testing—The Guide to Better Production. Editorial article). Electronics, Februar 
pp. 496-497 
This editorial includes a list of 66 instruments and apparatus and is illustrated by a full-j 
sheet of production tests and design tests in the electronic manufacturing industries M. I 


yn 


Realizes Economies Through Automatic Regulating Devices. Francis A. Westbrook. [1 
Power, March, 1931, pages 37, 46, 51 
Where and how the Ferry Hat Company effected savings in process steam, fuel, and cit 
through Instrumentation.—M. F. B 
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CONDENSER LEAKAGE RE- 
CORDERS 
Leeds & Northrup Co 
CONDENSERS —Electrical 


General Radio Co. 
Leeds & Northrup Co. 
Rubicon Company 


CONDUCTIVITY METERS 
Indicating, Recording, Controlling 
Leeds & Northrup 
Rubicon Company 


on RECORD- 
E 


Leed & Northrup Co 


CONSTANT SPEED & FRE- 
QUENCY SETS 
Leeds & Northrup Co 


CONTOUR MEASURING PRO.- 
JECTOR 
Bausch & Lomb Optical Co 


CONTROLS, AUTOMATIC 
Condensation 
Tagliabue Mfg. Co., C. J 


Damper 
Automatic Temp. Control Co 
Bristol Co. 
Brown Instrument Co 
Foxboro Co. 
Leeds & Northrup Co 
Minneapolis Honeywell Co 
Tagliabue Mfg. Co., ¢ 


Demand Pressure 
Foxboro Company 


Feed Water 
Brown Instrument Co 
Foxboro Co 
Meriam Co. 


Filter Rate 
Brown —- Co 
Foxboro 
Meriaem Co, 


Flow 
Automatic Temp. Control Co 
rown Instrument Co 
Foxboro Co. 
Meriam Co 


Gravity 
Tagliabue Mfg. Co., C. J 
Humidity — 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 


INSTRI ‘ME ‘NTS 


Humidity & Temperature Temperature-Time 
Bristol Company Automatic Temp. Cx 
Brown Instrument Co Bristol Co 
Foxboro Co Brown Instrument Co 
Claud S. Gordon Co Foxboro Co 


ntro! 


Illinois Testing Labs., Inc Claud S. Gordon Co 


Leeds & Northrup Co. Illinois Testing Labs., 


Minneapolis Honeywell Co Leeds & Northrup Co 


Tagliabue Mfg. Co., C. J Tagliabue Mfg. Co 
ayvlor Instrument Companies Taylor Instrument Cos 


ace Thermometer 
oe Temp. Control Co rato! ¢-ompany 
‘ . i - B, t Ce 
Sis ena own Inst rument Co 


F ( 
Brown Instrument Co cneare Gord ( 
ord 
Foxboro Co. : ge hnggg 


Illinois Testing Labs., 


3 ¢ 
Claud S. Gordon Co Leeds & Northrup Co 
C 
Taylor Instrument Companies 


Illinois Testing Labs., Inc 
Meriam Co 
Tagliabue Mfg. Co., C. J 


Tagliabue Mfg. Co., 


Thermostat 
Pressure & Vacuum Bristol Company 
Automatic Temp. Control Co Brown Instrument Co 
Bristol Company Foxboro Co 
Brown Instrument Co Claud S. Gordon Co 


Cc 


Inc 


J 


Inc. 


oe 


Foxboro Co Minneapolis-Honeywell Co 
Claud S Gordon Co Taylor Instrument Companies 


Meriam Co. Westinghouse Elec 
Minneapolis-Honeywell Co Thickness 


& Mfg. Co 


Tagliabue Mfg. Co., C. J Esterline-Angus Company 


Tayl r Instrument Compe e . 
ylo stru t panies Time 


Automatic Temp. Control Co 


Pyrometer Bristo! Co 


3 | e 
Bristol! Company Brown Instrument Co. 


Brown Instrument Co Foxboro Co 


Claud S. Gordon Co Claud S. Gordon Co 


Illinois Testin Labs., Inc Illinois Testing Labs 
Leeds & Northrup Co Tagliabue Mfg. Co., 


Inc 


( 


T A 
Tagliabue Mfg. Co., C. J Taylor Instrument Cos 


Taylor banat ompanies : 
y Unit Heater 


Minneapolis-Honeywell ¢ 


Rate-Volume 


Foxboro Co Vacuum 


Bristol Company 
. ‘ Brown Instrument Co 
Refrigeration Foxboro Co 


Automatic Temp. Contro ) Claud S Gordon Co 


Bristol Co. Meriam Co, 
Brown Instrument Co Pere athe Mfg. Co 


Bristol Company 


C.J 
Leeds & Northrup Co. Taylor Instrument Cos 
Taylor Instrument Cos Valve-——Motor Operated 

Westinghouse Ele: Mis od Automatic Temp. Control Co 


Special Brown Instrument Co 


Automatic Temp Control Co Foxboro Co 


Leeds & Northrup Co Claud S. Gordon Co 


Minneapolis-Honeywell ¢ 


Rubicon Company Tagliabue Mfg. Co 


Tachometer bal Level 
3rown Instrument Co ol Company 


° Minneapolis-Honeywell Co 


ie al 


Taylor Instrument ¢ ompanies 


Fahame Co Brown Instrument Co 


Claud S. Gordon Co Foxboro Co 


Weston Elec. Inst. Corp Tagliabue Mfg. Co., ¢ 





amie 





Electrical Measuring Instruments 


for use at communication frequencies (0 to several million cycles per second) 





Frequency Standards - Tube and Tuning Fork Oscillators - Resistance Boxes 
Bridges - Calibrated Inductors - Variable Air Condensers - Voltage Dividers 
Attenuation Networks - String Oscillograph - Thermionic and Oxide- 
Rectifier Voltmeters - Accessories: Rheostats, Transformers, Relays, etc. 


GENERAL RADIO COMPANY 


Manufacturers of Electrical Measuring Apparatus 


for Laboratory and industrial Use 


CAMBRIDGE A, MASSACHUSETTS 


When writing « the above company, please mention INSTRUMENTS 





INSTRUMENTS 


TEMPERATURE 
Yecent Ame rican Instruments for Mei suring and Automatically negations Temperatures s 
te 2um Messen und ttatigen gelung von 
1. 6, No. 1 VoV 10, page 299 
rt ring methods and in ment Ha 


A New y Instrument ser Measuring L ow v Tempe ratures r ein neues Instrument fuer Tit 
. Ag 


»-56. 


rm ing Die Me 
De: ription ¢ moving instrument in connection with an iro ynstantan thermoco 
i Wien Each ¢ 
1.57x1 mp;1! tance of ii ument is 220 oh1 
wit Ha 
Temperature Instruments at the Opens Hearth Furnaces of the Rasse istein Iron Works 


Siemen tin-Oefen der Rasselsteiner enw 


Iting opera 
producers 
in detal id illustrated 
Tron Cote for Thermal Control 
Ine werk ingeisenme we 


lektr hr. Vol 


current 
mposed of trar 
f the indu 
he mov 

TI 


V1 D 
Surface Pyromet r ral o Pyro Works, 
Dr. Ru Ha 


re 


Color Pyrometry 


Various me 
lor of emitters, 2 


164-461 n tl 
fJoth method lescribed 
ffer lar ] r G 


mnsvermOgens die my irmessung am fliissigen Eisen 
Stahl 


temperature 
I 1 
1 OF 


n of the sigl 


yrometer should t be 


mperatures were found t 


vere taken when the jet ietal pours int 
xidized 1 non-ox ae 
1600°¢ tl error of 
to 140°C The s 
o 1400°¢ but te gps 
vity of the non-oxidized 
0.03: 0 } ( lized 5 3 paper, furthermore, cont 
ture cor ion data for liquid Fe of v : 
New Te mperature Regulator 1 yu u rég I npératur Léon 
Générale de Electricité \ } 


most commonly used in small 


‘ stat 
asional important variations in temperature take 
bimetallic thermostat an auxiliary resi 
ies wit lain « errupted current and a regulation 
ee ontinuous acti egulators ri\ heory, numeri examples, and 
tions for different purposes M. S. 
ae Method of Measuring Tempe rature. r “res g and Forging, Oct. 1930, pages 1 
Describes the ‘Pyrovisot 1 principles underlying its use rhe instrument is 
meter based on the con ison the intensity of two monochromatic radiations 
meter is that of a slide ile id its weight is only 5 oz M 
Radiation Thermostat. lect | Review, A 22, 1930 ‘ 

Describes *‘Morganite ition thermostat, introduced by the Morgan Crucible Co., Lt 
automatic control lectri i ( he 1 heat loss from a heated 
ch « a bl Oj r sph which, provides T unding conditions are such 

1 n internally by a small input of 
pment consists of the the 
proper and one o 
Radiant Heat ‘trom Radiant Heaters and Its Measurement *, E. Vandaveer Americ 
sociation Testing Laboratory, Cleveland, Ohi Industrial & Engineering Cher 
Tune 1930 as 596-600 


the relatiy temperat 


Presented befo he Division of Ga T l mistry at the Atlanta Meeting of the Amer 


d 
hemical Society, 1 1930 I hermopile and its calibration, the method of testing ra 
for radiant efficiency 1 1e American Gas Association Testing Laboratory ar 
Tests show that: 1) the mopile is capable of measuring radiant heat as emitted 
ater; 2) the method o st is accurate to within + 1% of the true reading; 3) the 
tant obtained is consis and may be accurately obtained M. E. H. 





1931 


May, 


CONVERTERS 

Bodine Electric Co. 
COORINATOGRAPHS 
COUNTERS—Revolution 

Amthor Testing Inst. Co 

Bristol Company 

Brown Instrument Co. 
Stroke 

Bristol Company 
COUPLING TRANSFORMERS 

General Radio Company 
CURRENT RECORDERS 

Bristol Company 

Leeds & Northrup Co 
CURRENT REGULATORS 

Westinghouse Elec. & Mfg. Co. 


CYCLE COUNTERS 
General Radio Co. 


CYLINDERS-GRADUATED 
Tagliabue Mfg. Co., C. J. 
DECELEROMETER 


DEFORMETER (Beggs) 
Southwark Fdy. & Mach. Co 


DEMAND METERS 
as 
Foxboro Company 
Electric 
Westinghouse Elec. & Mfg. Co. 


DENSITOMETERS 
DENSOMETERS 


DIVIDING HEAD 
Optical 
Bausch & Lomb Optical Co. 


DIVIDING MACHINES 
Gaertner Scientific Corp. 


DRAFT GAGES—see Gages 
DYNAMIC ene rnNG 


EQUIP. 
Alfred Suter 


DYNAMOTORS 
Bodine Electric Co. 
EARTH CURRENT METERS 
awson Elec. Inst. Co. 
ELECTRIC TELEMETER 
Southwark Fdry. & Mach. Co 


ELECTRIC WAVE FILTER SEC- 
TIONS 


General Radio Company 
ELECTROMETERS 
Rubicon Co. 
EMPLOYEES' “IN AND OUT" 
TIME RECORDERS 


ENGINE INDICATORS 
Southwark Fdry. & Mach. Co. 


_INSTRI ME NTS 


EXTENSOMETER 
Southwark Fdry. & A 
Alfred Suter 

FADE-OMETER 
Atlas Electric De 

FATIGUE TESTERS 

tlas Electric ( 
Southwark Edin: & Mach Co 
Alfred Suter 

FAULT FINDERS 
General Radio Co 
Leeds & Northrup Co 
Rubicon Company 
Weston Electrical Inst. ( 


FLASH & BURNING POIN] 
TESTERS 


Mach. < 


orp 


Tagliabue Mfg. Co., C. J 

Taylor Instrument Cos 
FLOW METERS 

Brown Instrument Co 

Foxboro Co. 

Meriam Co 


FLUXMETERS 
Leeds & Northrup Co 
Rawson Electrical Instr. Co 
FOLDING TESTER 
FRACTIONAL HORSEPOWER 
MOTORS 


Bodine Electric Co 
FREEZING ig sahep 
Atlas Electric De ( 
FREQUENCY METERS 
Indicating 
Jewell Electric Instrume 
Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 
Weston Elec. Inst. Corp 
Controlling 
Leeds & Northrup Co 
Recording 
Bristol Company 
Leeds & Northrup Co 
Standards : 
General Radio Co. 
FUEL ANALYSIS APPARATUS 
Burgess-Parr Co. 
FUEL FLOW INDICATOR 
FURNACE CONTROLS 
Automatic Temp. Control! Co 
Leeds & Northrup Co 
Taylor Instrument Cos 
FUSES 
Instrument 
Littlefuse Laboratories 
GAGE RODS 
Tagliabue Mfg. Co., C. J 
GAGE TESTING OUTFITS 
Anmthor Testing Inst. Co. 


nt Co, 


GAGES 
Absolute Pressure 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Meriam Co 
Tagliabue Mfg. Co., ¢ J 
Taylor Instrument Companies 
Amplifying 
B. C. Ames Co 
Federal Products Corp 
Comparator 
B. C. Ames Co 
Federal Products Corp 
Cylinder 
B Ames Co 
Fe x ral Products Corp 
Deformation 
Southwark Fdry. & Mach. Co 
Depth 
B.C. Ames Co 
Brown Instrument Co 
Federal Products Co 
Foxboro Company 
Dial 
B. C. Ames Co 
Federal Products ¢ 
Differential Pressure 
Brown Instrument Co 
Foxboro Co 
Claud S. Gordon Co 
Meriam Co 
Tagliabue M 
Draft 
A mth hor Testing Inst. Co 
sristol Company 
Brown Instrument Co 
Foxboro Co 
Claud S. Gordon3Co 
Meriam Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Drill 
Bausch & Lomb Optical Co 
Grinding 
Federal Products Corp. 
Liquid Level 
Bristol Company 
3rown Instrument Co 
Foxboro Co 
Illinois Testing Labs., 
Meriam Co 
Tagliabue Mfg. Co., ¢ J 
Taylor Instrument Companies 
Loss of Head 
Bristol Co 
brown Ins 
Foxboro Co 
eriam Co 
Pitch Diameter 
Federal Products Corp 
Pocket 
Amthor Testing Inst. C 
Federal Produc 


orp 


Co. C. J 


Inc 


trument Co 


ts Corp 





CHICAGO 





CLEVELAND 


DE 


Fabric Gauges 


Providence, R. I. 


Rubber Gauges 

Tap Comparator Gauges 

Gear Toote Comparators 

Cutter Testing Gauges 

Internal and External 
Grinding Gauges 

Caliper Gauges 


DETROIT 


DIAL INDICATORS 


Comparators 
Amplifying Gauges 
Thickness Gauges 
Depth Gauges 

Thread Lead Gauges 
Pitch Diameter Gauges 
Cylinder Gauges 

Paper Gauges 


Federal Products Corporation 


NEW YORK 





When writing to the above company, please mention INSTRUMENTS 
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An Apparatus for the Determination of Melting Points. , Dennis and R. S. Shelton 
American Chemical Society, Aug. 1930, page } 

The article de scribes an apparatus for the measu nen I > 1 g points of substan es 
cularly of organi aeeennen: mp te Some itures of a } grees ( A determination 
made within thirty seconds with an accura # about 0.25 degr The method employs a 
constantan thermocouple allo potentiometer M. E. H 
Temperature Regulator Shifts Automatically. lectrical World, Vol. 97, Jan. 17, 1931, pag 

Ihe Stat-Amatic Instrument & Appliance ( Hartford, Conn. has put out a temperature 
tor for domestic and industrial heating systen It is equipped with an electric motor 


clock, is fully automatic in operation and has a dual thermostat which maintains the desire« 


ture automatically ° 4 
A Precision Cryostat with Automatic Temperature Regulation. R. B. Scott and F. ¢ 
Bureau of Standards Journal of Research, March 1931, pages 401-410 
A cryostat, which is an apparatus for maintaining constant low temperatures, has been de 
and constructed for use in the temperatt range from 0° to —170°C In this range the ten 
ture can be easily adjusted to any desired value and can be automatically maintained const 
within 0.001°C It can also be used for maintaining temperatures at the boiling points of 
Oxygen, nitrogen, Or air 
A Thermostat Regulator. Elliot Q.Adams. The Reviev Scientific Instruments. March 
pages 187-188 
A thermostat regulator has been constructed with a tungsten-mercury contact in h 
permanently enclosed in glass Adjustment is made by a mercury-tight aes p 
another 2 mm capillary, one complete turn of the micrometer head advan ing he plunger ay 
mately 1 mm, equivalent to 0.08°C, The contact breaks approximately 1 mil lliampere whic 
ates relays controlling the heating circuit of one ampere, 110 volts A. C. The regulator 
50-liter water thermostat constant to +0.002°C for an hour, with a 5-minute reg 
With an auxiliary heater close to the regulator and the regulation cycle less than 1 
temperature variation was less than +0.001°C over a period of three hours. 
Pyrometers—Where shall we Put Them. A. N. Lindberg. Factory and Industrial Mana 
February, 1931, page 252. 
A plea for correctly locating pyrometers in heat-treating plants 


HEAT & COMBUSTION 


The Heat Formation of Zinc Oxide. Charles G. Maier. Journal American Chemi 

June 1930, pages 2159-2170 
A calorimeter of some unusual features, including the use of tantalum and bakelite for 

portions subject to corrosion, an ethyl bromide “‘boiler * ‘ ‘ee , copper resistance thermo 

and heating coil of manganin. Diagram is given.—M. E. 

A Calorimetric Determination of Thermal Properties of Rituaated Water and Steam From 0 Deg 
Cent. to 270 Deg. Cent. Paper No. FSP-52-28. N.S. Osborne, H. F. Stimson, and E. | 
Fiock. Trans. A. S. M. E., Se pt. -Dec., 1930, pp. 191-220 


A description is given of the method, apparatus, measurements, results, and formulat 


volved in the work on steam which has been completed to date at the Bureau of Standar 


method has been developed in accordance with the principles set forth in a rigorous anal) 
thermodynamic processes involved in a change in state of a saturated fluid rhe apparat 
been designed and built to provide a means for accurately ee , observing, and accou 
for the amount, the change in state, and the change in energy of a sample of water 
in minute detail with 11 figs rhe observations have been carrit d out as a systematk 
experiments in the range from 0 deg. cent. to 270 deg. cent. (to 55 atmospheres pressure) yie 
as a result the values of three characteristic thermal properties of the saturated fluid The: for! 
tion of the results establishes the values of heat conte nt, latent heat, and « ntropy, and « t 
an exhibit of the thermal behavior of saturated steam in the region covered by the exj 
rhe results are assembled in a coherent, consistent table of the properties of steam, avai 
foundation for a more complete steam table It is found that, when reduced to a unifor! 
after critical study and analysis, most of the source data on saturated steam are in a satist 
accord. Worthy of mention < the 14 tables, of which ) more than four 7 x lI 
type pages. Allin all, a monumental piece of work M 
Calorimetry of a Fluid. Paper No. FSP-52-29. Nathan S. Osborne Trans. A. S. M, I 
Dec., 1930, pp. 221-229 

4 rigorous analysis of the thermal processes involved in the change of state of a saturate: 
shows that four types of calorimetric processes each yield values of a characteristic thermal pr 
of the fluid. This group of calorimetric properties may be used to formulate the thermal bel 
of the fluid in terms of familiar and convenient properties within the range of the experi! 
possibilities. The principles of a calorimetric method of determining the thermodynamic cha 
istics of a fluid are outlined The method has been developed at the Bureau of Standards and 
in the determinations of the properties of saturated water and steam, published simultaneous 
reviewed above. This paper supplements that report and furnishes the theoretical grout 
for the experimental work The results of the analysis have been used as a guide in deve 
systematic experimental project which has resulted in the determination of an important gr 
properties of saturated steam. The systematic method of observing the thermal behavior of f 
here given, is an important contribution to heat engineering M.F. B 
A Review of Calorimetric a tg on Thermal Properties of Saturated Water and Stear 

Paper No. FSP-52-30 Ernest Fiock. Trans. A. S. M. E., Sept.-Dec., 1930, pp. 2 

Review was prepared to assemble din now available on calorimetric determination of tl 
properties of saturated water and steam, and to reduce them to a uniform basis for comy 
After careful analysis of the reports which have appeared in the literature, attempt is made to 
out some possible causes for variation among recorded results. Wherever it seemed desir 
thermodynamic interpretation of the experiments is given, and in a number of cases the data 
been recalculated. By these means the agreement among the various determinations has 
improved in several instances This assembly of results presented on a uniform basis ma 
as an aid to future International Steam Table Conferences in the choice of base values and tole1 
for the International Skeleton Tables By means of deviation charts, experimental values for 
heat content or enthalpy of the saturated liquid and for the latent heat are exhibited and cor 
The agreement is in general quite gratifying. Several modern steam tables are compared gray 
ly with one another and with the Bureau of Standards experimental results on the thermal pr 
of the saturated liquid and vapor \ marked improvement in the tables is evident with the 
in scope and the reliability of the basic experimental data. 6 charts, 9 tables.—M. F. B 
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INSTRUMENTS 





Pressure 
Bristol Company 
Brown Instrument Co. 
Foxboro Co 
Claud S. Sanden Co 
Leeds & ——— Co 
Meriam : 
Alfred Suter 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


Pressure-Temperature 
Bristol Company _ 
Brown Instrument Co. 
Foxboro Co. 
Claud S. Gordon Co. 
Iilinois Testing Labs., Inc. 
Leeds & Northrup Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Cos. 


Pressure & Vacuum 
Bristol Company 
Brown — Co. 
Foxboro 
Claud S. Folens Co. 
Meriam Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 


Profile F 
Bausch & Lomb Optical Co. 


ain 
Taylor Instrument Companies 


Recording—Distance 
Bristol Company 
Brown Instrument Co 
Claud S. Gordon Co 


Taylor Instrument Cos. 


Strain “ 
Southwark Fdry. & Mach. Co. 


Alfred Suter 


ester 2, 
Southwark Fdry. & Mach. Co 


Amthor Testing Inst. Co 
Federal Products Corp 


Volume 
Brown Instrument Co 
Foxboro Co. 
Meriam Co. 


Water Level for Boilers 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 


Wind 
Bristol Co 
Brown Instrument Co 
Taylor Instrument Companies 


A sensitive 


GALVANOMETERS 
Brown Instrument Co 
General Radio Co 
Claud S. Gordon Co 
Illinois Testing Labs., Inc 
Jewell Electrical Instrument Co 
Leeds & Northrup Co 
Rawson Elec. Inst. Co 
Rubicon Company 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 


GAS ANALYTICAL METERS 
Chemical 

Tagliabue Mfg. Co., C. J 
Electrical : 

Brown Instrument Co 

Leeds & Northrup Co 
GAS LEAK INDICATORS 

Taylor Instrument Companies 
GASOLINE METERS 

Buffalo Meter Co. 


GAS-METERS 
Brown Instrument Co 
Foxboro Co 
Meriam Co 


GASOMETERS 


GEOPHYSICAL 
INSTRUMENTS 
GOVERNORS 
Laboratory Dry & Wet Gas 
Pressure 
Bristol Company 


Brown Instrument Co. 
Tagliabue Mfg. Co., C. J 


Pump 

Tagliabue Mfg. Co., C. J 
GLASS STRAIN TESTERS 
GREASE TESTING APPARA- 


Tagliabue Mfg. Co., C 


GROUND DETECTORS 
Leeds & Northrup Co 
Rubicon eoeg 1A 
Westinghouse Ele 
Weston Elechrieal bet Corr 


GROUND-OHMER 
Leeds & Northrup Co 


GYPSUM _ TESTING 
MENTS 


Alfred Suter 


HARDNESS TESTERS 
Claud S. Gordon Co 
Southwark Fdry. & Mach. Co 
Alfred Suter 


& Mfg. Co 


INSTRU- 


modifi 


cation 


Page IQ 


eo ANALYZERS 
Leeds & Northrup Co 


HELIOSTATS 


Gaertner Scientific Corp 


HIGH FREQUENCY APPA- 
RATUS 


Rubicon Company _ 
Weston Elec. Inst. Corp 


HIGH VOLTAGE 
Fuses 


Littelfuse Laboratories 
Indicators 

Weston Elec. Inst. Corp 
Measuring Devices 

Westinghouse Elec. & Mfg. Co 

Weston Elec. Inst. Corp 
Testing Devices 

Westinghouse Elec. & Mfg. Co 


HUMIDITY CONTROLLERS 
Bristol Company 
Foxboro Co 
Taylor Instrument Cos 


HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Leeds & Northrup Co. 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 


HYDROGEN ION METERS 
Indicating 
Leeds & Northrup Co. 
Rubicon Company 
Controlling, Recording 
Leeds & Northrup Co. 
HYDROMETERS 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
HYGROMETERS 
rown Instrument Co. 
F oxboro Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
IMPACT HARDNESS TESTER 
Alfred Suter 
IMPACT TESTING MACHINES 
Ifred Suter 
Alternating 
INDICATORS—See Gages 


INDUCTANCES 
General Radio Co. 
Leeds & Northrup Co 
Rubicon Company 


Compton Electrometer 


of the original 


quadrant electrometer with adjustable 


electrostatic control. 


Ask for Bulletin No. 330 


RUBICON ¢ 


‘OMPANY 


Electrical Instrument Makers 


29 NORTH 6th STREET 


PHILADELPHIA, PA. 


nm INSTRUMENTS 





INSTRUMENTS 


Open-Hearth Combustion. W handl } , ngs Engineers’ Society 
*ennsylvania, Vol. 46, Octo , 55: disci 56-263 

The paper points out variou ctors concerning mbustion wl ha ) be considered if 

economical operation of a furna to be obtainec n tan attached to furnace 


and automatic regulation is discussed M. F. B 


The ee and Characteristics of the Air-Flow Mechanism of a Boiler Meter. 
52 W. G. Lauffer. Trans. A. S. M. E., September-December, 1930, pages 3 
he a Nl is Testing Engineer of the Hudson Avenue Station of the Brooklyn Edison Co 

the long discussion, views were expressed and facts presented not only by other power plant eng 
eers but on behalf of the Bailey Meter Co d letail udy is made of the air flow mechanisr 
t Bailey Meter, the proper operation and calibration of which the author states “‘had not 
parently been properly understood nor comy ‘ly developed. However, the detailed study of 
purpose and characteristics of the mechanism, which is described in this report, has resulted 
indicator of combustion efficiency is reliable wit I 
difficulties that had been encountered in setting the boiler 
ments and the first steps that were taken to reme dy these difficulties This part also des 
development of a method of calibrating the me igainst diffierential, the ‘‘de ber 
ind presents the computations involved Part IT inclu h indamental mathematics for 
~ Appendix Part III 


to ratir 


hin very close lim 
meters {for predetermi ined air 


lerivation of the proper displacer contour rhis 
discussion of the determination sired characteristic of total air \ th respect 


part also includes the development of the proj chnique of 
} 


flue as sampling and the demor 
tion of the necessity for gas-sampling lines on both sides of the boil ers Part describes in de 
the routine that bas been developed to insure continuous maintenance in calibration 

flow mechanism, the necessity of whi a fundamental p uisite a pores orice 

stack loss Practical results repo ad Maintenance of the ck loss a desirable low lev« 
resulted, because the meters are now acce¢ 1 as giving a tr indication of the percent t 
Before this work was done, a usual excu for operating ¥ I ns apart wi as that the 
was not set correctly While the meters were not always it h wert 
number of cases to cause them to regarde unreliab w, however 

indication is correct within limits of 1 to 2 percen total air ym the point 

tion and adjustment of the meters, an equally at advance h been m 
meters in proper calibration has bee rendered michorione & well as more 

to use the record of radii changes as a check on the condition of the exterior of the t 

f meters in any extension to the 


baffling also represents an advan The proper installation 
house is prepared for Knowing the probable draft loss through the boiler at any rating, it 
sible to determine in advance th laracteristic I r-flow mechanism for that appl 
No attempt has been made letermine th 
packed with practical information M. F. B 


1 
I 
livalents i r ilts. Al 


The oe oy: of an Explosive; Properties Determined by Combustion in a Closed Chamber 
E. Burlot (Translated by Major Donald Arn ng, Ordnance Dep't, U. S. Army At 
et ares January 1931, pages 283 
The author is Chief Daslaces of the Corps des 
Commission of Explosive Materials and Prize W 
evidently attaches a great deal of importance 
methods of determining some of the mechanical proj 
in a closed chamber, and describes the characterist f the instruments 
this purpose in the Laboratory of the Commission Scientifique des 5 ibstances Explosives at 
data sought are such as affect the mechanical or ballisti inctioning of explosives Aside 
the phenomena of sensitiveness and velocity of detonation the investigation usually d 
determination of three propertie 1. P(t), the pressure developed as a function of time the 
ustion in a volume v of the weight w of explosive; 2.\ e specific ul the explosiv: 
volume of the gaseous mixture (permanent and impermanent gi re ( and 760 
pressure) resulting from the combustion of a unit weight of explosive; 3.T, average abso 
temperature of the gases at the moment of maximum pressur¢ The three set-ups of instr 
described are: 1. The pressure gage éprouvette of M. Vieille, which is a special bomb provided 
crusher gages and recording instruments; 2. The gasometer of Sarrau and Vieille for the mea 
ment of Vo (which had previously been described, see Mémorial des Poudres, Vol. II, pp. 137 et 
3. The calorimeter of Berthelot, for the measurement of the temperatures of combustion, w! 
in its general plan like the Landrieu Malsallez type \ fe ire is the provision for extreme 
curacy in thermometry together with safety, resulting in telescopic reading of the special tl 


meters M. F. B 


HUMIDITY & MOISTURE CONTENT 


A New Humidity Meter on Psychrometric Principle. (Kin neuer Feuchtigkeitsmesser auf | 
chrometrischer Grundlage). F. Lieneweg. Zeitsch. fur Feinmechanik und. Prazision v 
No. 23, Dec. 17, 1930, pages 1-7 Also Siemens Ze itschrift, Vol. 10, Nov. 1930, pages 584 
Instrument is suitable for plant operation, and for remote indication and control, indicat 
recording relative and absolute hmidity The mercury thermometers of usual psychromet 
are replaced by resistance thermon _ ers, one of which is the wet-bulb rhe curregt is measure 
a cross-coil instrument so that the .nfluence of voltage fluctuations is eliminated. The theor 
this method is given. This instrument can be used over a wider temperature range than met 
thermometer instruments. It lends itself also well for the measurement of e xplogive gases 
accuracy is within + 3% for 19% to 100% humidity at temperatures from —5 to +120°C. Sev 
types for measuring humidity of air and gases are described and illustrated Ha. & G. N. 


The Humidity in Technical Gases. Part II Application of the Calculations of the Hut 
Part III. Examples of the Calculation (Die Feuchtigkeit in Technischen Gasen. 2 
Anwendung der Feuchtigkeitsrechnung. 3 Teil: Rechenbeispliele Feildrich Liith. 
fiir Eisenhiittenwesen, Vol. 4, Oct. 1930, pages 185-189, Report 143, Heat Committee, 
deutscher Eisenhiittenleute; Dec. 1930, pages 281-287, Report 145, Heat Committee, 
deutscher Ejisenhiittenleute; Stahl und Eisen, Vol. 51, Jan. 1, 1931, pages 14-16. 

In continuation of the first part (Archiv fiir Eisenhiittenwesen, Vol. 3, 1930, pages 

this series of articles on the | idity in technical gases, the last 2 installments cover the appli 

of the calculation as for evaporation, determination of the calorific value and the determinat 

the combustion temperature of humid gases 19 ex: am ples of calculation are given in the last 
covering the calculation of specific volume of humid gases, measurement of the quant 


gases, determination of the calorific value and calculations on gas cooling and gas drying G 
g 
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INSTRUMENT CALIBRATION 
AND REPAIRS 


Amthor Testing Inst. Co 

Claud S. Gordon Co. 

Jewell Electrical Instrument Co 

Rubicon Company 

Weston Elec. Inst. Corp 
INSTRUMENT FUSES 

Littlefuse Laboratories 
INSTRUMENT OILS 

William F. Nye, Inc. 
Renan TRANSFORM- 

ER 


Jewell Electrical Instrument Co 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 


INSULATION TESTING EQUIP- 
MENT 


Leeds & Northrup Co. 
Rubicon Company 
Westinghouse on. & Mfg. Co 


INTEGRAPHS & INTEGRA- 
TORS 


Leeds & Northrup Co. 
INTERFEROMETERS 


Gaertner Scientific Corp 
INVERTED CONVERTERS 
Bodine Electric Co. 
JOB TIMING RECORDERS 
KEYS AND SWITCHES 
General Radio Co 
Leeds & Northrup Co 
Rubicon Company 
KILNBOY 
Foxboro Co. 
KILOVOLT AMPERE METERS 
KLYDONOGRAPHS 
Westinghouse Elec. & Mfg. Co. 
waa vr t WASHING 
MACHINES 
Atlas che ric Devices Co 
LACTOMETERS 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos. 
LAUNDER-OMETER 
Atlas Electric Devices Co 


LENGTH MEASURING MA.- 
CHINES 


Geertner Scientific Corp 
LEVELS 
Centering 

Bausch & Lomb Optica! Co. 
Engineer's, Wye, Precision, Prism 

Taylor Instrument ‘ ompenies 
LIQUID METERS 

Buffalo Meter Co. 
LOCOMOTIVE INDICATORS 
LUSTER METERS 


$18.50 


Affords 


pinion 
positions 


guarantee 
Wollensak 
and pinion 





When writi 


The convenient size, 
qualities of this new microscope will appes 
chemist, physicist, or other professional man 


magnification 
graduated in steps of 50 power 
tilting stand enabling microscope 
detachable base which simplifies 
any matter that cannot be conveniently place 
At your dealer or direct postpaid 


ng to 


MACHINE OILS 
William F. Nye, Inc 
MAGNETOMETERS 
Rubicon Company 
MANOMETERS 
Brown Instrument Co 
Foxboro Co. 
Meriam Co. 
Alfred Suter 
MASTER CLOCKS 
Gaertner Scientific Corp 
MEGOHMMETERS 
Illinois Testing Labs., Inc 
Leeds & Northrup Co 
Rubicon Company 
MEGOHM VOLTMETERS 
Jewell Electrical Instrument Co 
Weston Electrical Inst. Corp 
MELTINGPOINT APPARATUS 
Claud S. Gordon Co 
Tagliabue Mfg. Co., C. J 
METER PROVERS, Gas 
METER TESTERS, Gas 


MICROMETERS bs 
Amthor Testing Inst. Co 
Gaertner Scientific Corp 

MICRO AMMETERS 
Jewell Electrica! Instrument Co 
Rawson Electrical Instrument Co 
Weston Electrical Inst. Corp 

MICROFARADMETERS 
General Radio Co 
Jewell Electrical Instrument Co 
Leeds & Northrup Co 
Rubicon Company p 
Weston Electrical Inst. Corp 

MICRO PYROMETERS 

MICROSCOPES 

Brinell 
Bausch & Lomb Optical Co 
Gaertner Scientific Corp 
Claud S. Gordon Co. 
Spencer Lens Co 
Alfred Suter 

Metallographic 
Bausch & Lomb Optica! Co 
Claud S. Gordon Co 
Svencer Lens Co. 

Petrographical 
Bausch & Lomb Optical Co 
Spencer Lens Co 

Toolmakers’ 

Bausch & Lomb Optical Co 
Gaertner Scientific Corp. 
Spencer Lens Co. 

MICROTOMES _ 

Bausch & Lomb Optical Co 
Spencer Lens Co. 


MICROSCOPE 


New Features 
from 100 


50 to 110 power microscope, $1 


Catalog free 


WOLLENSAK OPTICAL COMPANY 
931 Hudson Ave. 


Lens problems our specialty 


the above company, please men 


and precise 
to every 


to 35 pc 
Concave mirror 
> be used in all 


the 


Rochester, N. Y. 


MILLIAMMETERS 
General Radio Co 
Jewell Electrical Instrument Co 
Rawson Electrical Instrument Co 
Weston Electrical Inst. Corp 


MILLIVOLTMETERS 
Bristol Company 
Brown Instrument Co 
Ilinois Testing Labs., Inc. 
Jeweil Electrical Instrument Co 
Rawson Electrical Instrument Co 
Taylor Instrument Companies 
Weston Electrical Inst. Corp 


MOTOR RADIATOR VALVES 
Minneapolis-Honeywell Co 
MOTION RECORDERS 


Mechanical 
Bristol Company 
Foxboro Co 


MOTORS 


Bodine Electric Co 
MOTOR GENERATOR SETS 

Bodine Electric Co. 
MULTIMETERS 


Rawson Electrical Instrument ¢ 


MULTIPLIERS 
Jewell Electrical Instrument Co 
Leeds & Northrup Co 
Weston Electrical Inst 


NEON FILLED TUBES 
NEPHELOMETERS 


Spencer Lens Co 


OHM METERS 
General Radio Co 
Jewell Electrical Instrument Co 
Leeds & Northrup Co 
Rawson Electrical Instrument Co 
Rubicon Company 
Weston Electrical Inst. Corp 


Corp 


OILS 
William F. Nye, Inc. 
OIL METERS 


Buffalo Meter Co 
Claud S. Gordon Co 
OIL TESTING APPARATUS 
tlas Electric Devices Co 
Tenllebue Mfg. Co., C. J 
Taylor Instrument Companies 


OPERATION RECORDERS 


Electrical 
Bristol Company 
Brown Instrument Co. 
Foxboro Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 


NEW WOLLENSAK 350 POWER 


optical 


ver accurately 
rack and 


examination of 


>d on stage 


. $18 50 


Money back 
0, with rack 

With stand 
detached for 


examining bulk 
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An Electrical Method for Determining the Moisture Content of Wood. Alfred J. Stamm (| 
Products Laboratory, Madison, Wis.) Industrial & Engineering Chemistry, Analytical I 
July 15, 1930, pages 240-244 
A simple, compact, and portable « ratus for me iring al conductivity is descrit 
in determining the moisture content of wood ith < ir of contact the condu 
ements can be t lat lirectly it terms of average moisture content, not only whe 
su rmiy I ling to any normal 
M. E.H 
How to Use Ley pee in Humidity Determination. l Demmler. 
irgical Er 1eering, March, 1931 
Practi hints bulb therr muple jun n sho 
covering of the cable, and the l l 


tiometer should be 


PRESSURE & VACUUM 


A Micromanometer with Convenient Reading (Kin Mikron anometer mit begue 
\ Betz Die Messtechnik, Vol. 7, No. 2, Feb. 1931 res 
For measurements of pressures of 100 to 200 kg/n hi as for inst. in wired-channels 
leasured with an accuracy of 1/10 to 1/20 kg/m2?, G. i s, Gottingen, has developed a m:; 
in which the pressure is determined by the d c water level in two containers one 
has nine times the surface of the other at actuates a pointer on a frosted glass scal 
hs of kg. 1/100ths can be estimated 
Average Pressure Indicator (Mitteldruckindicator _K r. Die Messtechnik, Vol 
1930, pages 323-32 
indicator is descril which indi he meat *ssures in cylinders of recipr 
1 is independent he num ) itions of » machine. The prin 
s following: a small quantity portior ull the preanatee on 
ut of the cylinder and le ! 
before the capillary resistance is proportional to tl 
ixiliary pressure nis a hyper Papi e mean pre 
Test with 14 
inst tests with isual indicators Ha 
A Balanced Diaphragm Type of asianen Cylinder Pressure Indicator. A. Spanog! 
H. Collins, Jr Technical Not 359, National Advisory Committee fe \eronau 
mimeographed 
\ balanced diaphragm typ 
consistent with engine operating « litior The ¢ tu ire elem« 
of controlled high pressure, and a neon lamp circuit he sure elet which is ver 
permits location of the diaphragm within inch of the mbusti chamber walls wit! 
ooling The neon lamp circuit used f indicating contact between the diaphragm 
ilitates the use of the apparatus with multicylinder engine In measuring compression pre 


iding is taken. However, int maximum explosion pressures a ran 
} 


which shows the variation betv I lual cycles his indicator is in « 
Langley Memorial Aeronautic aboratory as t ) ccurate available me 
ing maximum cylinder pressures 
Measurement of Rolling Mill Pressures. 
609-611, 
Describes the ae seg na lectri meter for > mea ment of transient st 
ans of determining it lue ss ial pat sist a pair of carbon pile resistors 
metal frame in such way it their resistance 1 lange v the pressu In appl 
eter, a pressure plug is us¢ isting of ylinder of s | out 6in. high and from 
in diameter y connecting the 


at the same time Load of housing 


ioaseaneia for the Boiler House 
133-137; November, 1930, pages 
October article covers COe meter 
article draft and pressure indicators and re ers 
A Simple Attachment to Ordinary U-Tube Manome ters peer Maintaining Constant Pressur 
J. A. Van den Akker Phe iew o ntific Instruments, November, 1930, pag: 
So simple! <A photoclectri ll 5 ) wieie i it behind one | 
hadn't thought of it? But it re Jandl fox n den Akker to do it unt 
Low Vacuum Pressure Control Apparatus. \. Richards. Review of 
January, 1931, pages 49-52 
Apparatus maintains either ‘desired neg pressure below atmospheric or desi 
pressure down to a few millimeters of mercury. A further advantage is that onl) 
required to control pressure in any number of vacuum tanks in each of which pre 
dently controllabl asis of method is that a vacuum higher than will be requir 
controlled tanks is automatically maintained in one vessel by means of a mechanical pum 
for each vacuum tank there is a U-tube having on its low pressure leg a side tube with 
porous clay or porcelain material readily permeable to air but not to mercury Leve 
inside such a porous tube acts like a control valve dis F. B. 


FLOW & VOLUME 


Furt’:er Measurements of Propeller Fan Characteristics. P.S 
of Standards Journal of Research, March 1931, pages 387-399 

The characteristics of a 4-blade propeller fan 8 feet in diameter operating under con 
proximating those encountered in cooling towers have been determined for comparisot 
performance of 2 blade propeller fans, thus est ibli ig experimentally the effect of incre 
number of blades In addition, the characteristics of a 2. blade fan 9 feet 11 inches i 
operating in a duct 10 feet in diameter have been measured for determining the effect of 
the conditions of installation Each fan was tested for two conditions of operation—wh 
was operated as a blower, and when the fan was exhausting air from the duct. The r 
been compared with the performance of an 8-foot, 2-blade propeller fan of approximat 
pitch/diameter ratio The chief effect of increasing the number of blades is to reduce t 
rotation required to meet given conditions. A faired entrance for the blower arrangement 


the performance ol the fan. 
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ORIFICE METERS _ 
Brown Instrument Co 
Foxboro Co. 

Meriam Co. 
ORSAT APPARATUS 
OSCILLOGRAPHS 


General Radio Co. 
Westinghouse Elec. & Mfg. Co 
OXYGEN RECORDERS 
Leeds & Northrup Co. 
Tagliabue Mfg. Co., C. J 
PAINT TESTING INSTRU- 
MENTS 


Atlas Electric Devices Co 
PANTOGRAPHS _ 
Gaertner Scientific Corp 


PAPER TESTING INSTRU- 
MENTS 


Atlas Electric Devices Co 
PERFORMANCE METER 
PERMEAMETERS | 

Leeds & Northrup Co 

Rubicon Company 
PAPERTESTINGINSTRUMENTS 

Amthor Testing Inst. Co 

Spencer Lens Co 
PERISCOPES 

Bausch & Lomb Optical Co 

Gaertner Scientific Corp 
PHASE INDICATOR 

Westinghouse Elec. & Mfg. Co 


PHASE SEQUENCE INDICA- 
TOR 


PHONOGRAPH TURN- 
TABLES, Electric 
Bodine Electric Co. 
PHOTOELECTRIC COLOR 
ANALYZERS 
PHOTOELECTRIC COLOR 
COMP ARATOR 
PHOTO-ELECTRIC TUBES 
Westinghouse Elec. & Mfg. Co 
PHOTOMETERS 
Geertner Scientific Corp 
Bausch & Lomb Optical Co. 
Leeds & Northrup Co. 
PHYSICAL TESTING MA- 
CHINES 


Amthor Testing Inst. Co 
Atlas Electric Devices Co 
Claud S. Gordon Co 
Southwark Fdry. & Mach Co 


A, Suter 

PITOT TUBE METER 
Brown Instrument Co. 
Foxboro Co 


PYROMETER SERVICE 


PHONE WIRE OR WRITE 


y P| 
’ ; 
\ | 


\, CLAUD S.GORDON Co. 
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PLANIMETERS 
Automatic Flow Record 
Brown Instrument ¢ 
Foxboro Company 

Linear 
Brown Instrument Co 
Radial 
Bristol Company 
Foxboro Co 
Square Root 
Foxboro Co 
POLARISCOPES 


Geertner Scientific Corp 
POSITION RECORDERS 
Bristol Company 
Foxboro Co 
POTENTIAL DETECTORS 
Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 


POTENTIOMETERS— Indicating 
Brown Instrument Co 
Claud S. Gordon Co 
Leeds & Northrup Co 
Rubicon Company 
Recording & Controlling 
Ciaud S. Gordon Co 
Leeds & Northrup Co 
POWER FACTOR METERS 
Jewell Electrical Instrument Ce 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 


POWER FACTOR REGULA- 
TORS 


Westinghouse Elec. & Mfg. Co 


PRESSURE RECORDERS 
Bristol Co 

Brown Instrument Co 

Foxboro Co. 

Taylor Instrument Cos 


PROCESS TIMING AND SIG- 
NALING INSTRUMENTS 
Bristol Company 
PROGRAM INSTRUMENTS 
Automatic Temp. Control Co 
Leeds & Northrup Co 


PROJECTION LANTERNS 
Bausch & Lomb Optical Co 
Spencer Lens Co 

PROTRACTOR 

Optical 
Bausch & Lomb Optica! Co 

PSYCHROMETER 

Recording 
Bristol Company 
Foxboro Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 


4 Switches and Dust- 


PYROMETER 


SPECIALISTS 


CHICACO 


708 MADISON ST, HAYMARKET 4983 


Chicago 


nINSTRI 


, Contact Pyrometer 


/ Proof Cabinets. 
Write for Bulletin 
er 


Claud S.Gordon Company 
“The House of Service”’ 
Established 1914 


Cleveland 


Sling 


Taylor Instrument Companies 
PYROMETERS 


Optical 
Claud S. Gordon Co 
Leeds & Northrup Co 
Radiation 
Indicating 
Brown Instrument Co 
Claud S. Gordon Co 
Leeds & Northrup Co 
Taylor Instrument Companies 
Recording 
Brown Instrument Co 
Leeds & Northrup Co 
Taylor Instrument Companie: 


Thermo-electric 
Immersion 
Bristol Company 
Brown Instrument Co 
Claud S. Gordon Co 
Illinois Testing Labs., Inc. 
Leeds & Northrup Co 
Taylor Instrument Companie 
Indicating 
Bristol Company 
Brown Instrument Co 
Claud S. Gordon Co 
Illinois Testing Labs., Inc. 
Leeds & Northrup Co 
Taylor Instrument Companie 
Westinghouse Elec. & Mfg. Co 
Recording and Controlling 
Bristol Company 
Brown Instrument Co 
Claud S. Gordon Co 
Leeds & Northrup Co 
Taylor Instrument Companies 
Surface Contact 
Bristol Company 
Brown Instrument Co 
Claud S. Gordon Ce 
Illinois Testing Labs., 
Leeds & Northrup Co 
Taylor Instrument Companies 


RADIO FREQUENCY OSCIL- 
LATORS 


inc 


General Radio Company 
Jewell Electrical Inst. Co 


RADIO SET ANALYZERS 
General Radio Company 
Jewell Electrical Instrument Co 
Weston Electrical Inst. Corp 


RADIO TUBE CHECKERS 
General Radio Company 
Jewell Electrical Instrument Co 
Weston Electrical Inst. Cort 


Double Pole Platinum 


130 


Indianapolis 


. 
. 
q 
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Method of Calibrating Float Steam Meters by means of Water Verfahren zum Ei 
Schwimmer-Dampfmessern vermittels Wassers Ernst Claassen Die Messtechnik 
No. 12, Dec. 1930, page 326 
The meters were first calibrated with wa and then the constan 
I 


nt was determined wl 
the quantity of steam The quantity at assing through the meter in uni I 


divided by this constant to obtain st¢ ! ities A complete table for pressures from | 


atm. is given Ha 

The Accuracy of Some Water Measuring Methods. Die Genauigkeit einiger 
nnen) O. Kirschmer and B. Esteret Zeitschrift Verein Deutscl Ingenie¢ 
Nov. 1, 1930, pages 1499-1504 

The authors compare 

alt velocity method 

ments are described in detail 

i dependence of the magnitus 1e error from water ve V 

1.2 m/se he vz ne l th Orr vane an It-dilution method 


Wa 


overflow method 


hod in open hannel 
ilts show that for none 
s formed The rans 


m/sec. to 

values S references 

Measurement of Liquid Level in Storage Tanks (Inhaltsmessung eines Lagerbehalter 
Messtechnik vol. 7, No. 2, Feb. 1931, page 56-57. 

Describes an arrangement for producing a slight pressure in cessible 
whereby its contents are always accurately registered on a gage gli in a conveniet 
by R. & G. Schmolle Metallwerk A. G., Menden-Germany 
Improved Apparatus for Obtaining Constant Lig uid Flow. William S. Gilfoil 

Engineering Chemistry, Analytical Kx n, July 15, 1930, page 232 

An apparatus, easily constructed, for obtaining constant liquid 

ven M. E. H 
The Measurement of a Rapidly Fluctuating Flow of Gas. Technic: 

Scientific and Industrial Research, 18 pages, price 6d. 

This paper describes methods adopted at the English Fuel Resea 
flow of gas and air during experiments on the water-gas plant rhe sy 
were due to the rapid fluctuations in the flow, and the large volumes involved, while a furthe 
plication was introduced by the variation in the quality of the gas, which made it desirable t« 
not only the total volume of gas made, but to have a record of the rate of flow at any time 
average rate of flow measured in the apparatus described is some 300 cu. ft. min. but the a 
varies from nothing to 500 or 600 cu. ft. min. The method adopted consisted in measur 
pressure drop across an orifice plate in a straight length of gas main, the pressure drop be 


corded by photographing an inclined pressure gage 


flow is described 
Depart 


h Station for measur 
yecial difficul tic 


POWER, WORK & OUTPUT 
The Heat-Balance Test as a Means of omnes Evaporative Efficiencies of Steam-Generating 
Equipment. Paper No. FSP-52-33. B. J. Cross Trans 4. S. M. E., Sept.-Dec., 19 
pages 255-264 
The effi faa y of any energy-converting apparatus is determined by a division of the eners 
put by the energy input In the case of boiler and furnace this is attained by weighing the « 
other fuel and weighing the water evaporated. The paper attempts to show that the efficie 
determined by the heat-balance method should have equal value with an efficiency as obta 
the test of weighing the coal and water The author emphasizes throughout the import 
instruments and under each class of measurement specifies in detail the proper method of 
tion and of use Example, under flue-gas temperature ‘‘As in the sampling and analysis of 
the possible error in the determination of temperature of the flue gases is due almost entire 
location of the instrument used he solution similarly is to use as many points as possibl 
a breeching, for example, of 5 ft. by 15 ft., five couples may be located at 3-ft. intervals 
couple may then be moved to five positions. There can thus be made 25 readings at as mar 
in the section . these 25 measurements can be made in not more than five minutes \ 
meter should preferably be used Good and bad thermocouple welds are illustrate 
cussed. Many interesting and novel points pertaining to measurements are brought 
lengthy discussion following the paper M. F. B. 
Aero-Engine Testing. ‘‘Aero flectrical Review, Sept. 5, 
pages 411-413, Sept. 19, 1930, pages 452-453 
Describes electric power-plz mt employed with reference to layout, practical operation, e« 
and other similar details.—M. S. 
A Valve Clearance Indicator. 1 erdinand Jehle. S. A. E. Journal, October, 1930, pages 47 
To predict how valve tappet clearance will vary as engine speed and load condition 
difficult; hence the necessity for this instrument, which is inserted in the place of a section 
push-rod which is cut away for this purpose Reading instrument is fairly easy with engi 
ning, since engine is its own stroboscope, the valve being on its seat twice as long I 
scale is reflected on a screen and appears to stand still. Some results are discussed. 
The Engine Indicator as a Guide to Performance. H. A. Gehres, Cooper-Bessemer 
September 1930, pages 3-5. 
Ninth instalment of a series. This article covers reducing motions.—M. F. B. 
A Simple soanemmeion Dynamometer. E. Giffen and C. M. White. Engineering, May 16 
pages 621-62 
The instrument dene ribed is considerably shorter than the torsion-meter type Its nove 
not lie in the principle of torque action but in its application. There are no delicate parts 
liable to give rise to mechanical trouble. This eliminates the ne ed for any special care in hat 
which makes the instrument suitable for workshop use. The dynamometer has been used fo 
months in the engine ering laboratory of King’s College, ety and has proved reliable 
satisfactory. B 


1930 pages 371-372 Sept. 12 


M 


INSPECTION & PRODUCTION 


Optical Measuring Instruments as Practical Shop Tools. J. W. Marshall. Iron Age, V‘ 
Noy. 13, 1930, pages 1372-1373. 

Describes advantages of using an optical comparator as contrasted with mechanical 
measuring screws poppet valves, dental burrs and many other products. Describes the 
comparator manufactured by the Jones & Lamson Mi a chine Co.—V. S. P. 

Constant Chord Gaging. American Machinist, Vol. 73, Aug. 7, 1930, pages 250-252. 

Discussion by several men of an article of this title phen 4 n by W.A. G. Chapman, pub 
American Machinist, V. 72, p. 753. See /nsirument R. H. P. 
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RADIO TEST PANEL 
Jewell Electrical Instrument Co. 
Rubicon Company : 
Weston Electrical Inst. Corp. 
REFRACTOMETERS 
Bausch & Lomb Optical Co. 
Spencer Lens Co. 


REGULATORS—See Controls 
RELAYS p 
Genera! Radio Co. 
Claud S. Gordon Co. J 
Jewell Electrical Instrument Co. 
Minneapolis-Honeywell Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Inst. Corp 


REMOTE METERING EQUIP- 
MENT 


Bristol Company 

Brown Instrument Co. 

General Electric Co 

Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 


nae, weedtetenl 
General Radio € 
Leeds & oe Co 
Rubicon Company 
Spencer Lens Co 
RHEOSTATS 
General Radio Co 
Rubicon Company 
Spencer Lens Co. 


ROTOSCOPE 
RUBBER TESTING’ INSTRU- 
MENTS 
SACCHARIMETERS 
Bausch & Lomb Optical Co. 
Spencer Lens Co. 
Tavlor Instrument Companies 
SACCHAROMETERS 
Tagliabue Mfg. Co., C. J. 
SALINITY INDICATORS 
Leeds & Northrup Co. 
Rubicon Company 
SCALES 
Amthor Testing Instrument Co. 
Gaertner Scientific Corp. 
Alfred Suter 
SCRATCH HARDNESS TESTER 
SEISMOGRAPHS 
SERVICE RECORDERS 
SHUNT METERS 
Bristol Co. 
SHUNTS 
Jewell Electrical Instrument Co. 
Leeds & Northrup Co. 
Rubicon Company 
Weston Electrical Inst. Corp. 





SIGNALING DEVICES—Auto- 
matic 
Brown Instrument Co 
Leeds & Northrup Co 
Rubicon Company 


SLIDE RULES 


SLOW SPEED MOTORS 
Bodine Electric Co. 


SMOKE INDICATORS & RE- 
CORDERS 


Leeds & Northrup Co. : 
Westinghouse Elec. & Mfg. Co 


SOIL PRESSURE CELLS 
SPECIAL INSTRUMENTS 


Amthor Testing Inst. Co 
Burgess-Parr Co. 
Meriam Co. 


SPECIAL ELECTRICAL INSTRU- 
MENTS 


Atlas Electric Devices Co 

Bristol Co. 

Brown Instrument Co 

General Radio Co 

Illinois Testing Labs., Inc 

Jewell Electrical Instrument Co 

Leeds & Northrup Co 

Rawson Electrical Instrument Co 

Rubicon Company 

Weston Electrical Inst. Corp 
SPECIAL RECORDING DE- 

VICES 


SPECIFIC GRAVITY APPARA- 
TUS—Gas 
SPECTROGRAPHS 
Gaertner Scientific Corp 
SPECTROSCOPES 
Bausch & Lomb Optical Co 
Gaertner a Corp 
Spencer Lens C 
SPECTROPHOTOMETERS 
Bausch & Lomb Optical Co 
Geertner Scientific Corp 
SPEED INDICATORS 
See Tachometers 
SPEED RECORDERS | 
Amthor Testing Inst. Co 
Brown Instrument Co. 
Leeds & Northrup Co. 
STANDARD CELLS 
Weston Electrical Inst. Corp 
STEEL TAPES 
STOP WATCHES 
STRAIN GAGE 
Southwark Fdry. & Mach. Co 
Alfred Suter 
STRESS INDICATOR 


DIRECT READING SCALES—— 


simple — automatic —no balancing of weights 
readings shown directly on the graduated quadrant 


STROBOSCOPES 

SULPHUR DIOXIDE METERS 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 


SULPHUR DETERMINATION 
APPARATUS 
Burgess-Parr Co 
Tagliabue Mfg. Co., C. J. 


SUNSHINE RECORDERS 
Leeds & Northrup Co. 
Taylor Instrument Companies 


SURGE RECORDERS 
SYNCHRONIZING 


_ Electrical 
General Radio Co. 
Leeds & Northrup Co 


SYNCHRONOUS MOTORS 


Bodine Electric Co. 


TACHOSCOPES 
Amthor Testing Inst. Co 
Brown Instrument Co 


TACHOMETERS 
Amthor Testing Instrument Co. 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 


TELESCOPES 
Bausch & Lomb Optical Co. 
Gaertner Scientific Corp 


TENSILE TESTERS FOR PAPER 
WIRE, SHEETS, ETC. 
mthor Testing Instrument Co 


Alfred Suter 


TENSOMETER § (Huggenberger) 
Southwark Fdry. & Mach. Co 


TESTERS, Gas 


TESTING MACHINE 
Portable—Tensile—Compression 
Southwark Fdry. & Mach._Co 
Universal 
Amthor Testing Inst. Co. 
Claud S. Gordon Co. 
Southwark Fdry. & Mach. Co 
A. Suter 


TEXTILE TESTING IN- 
STRUMENTS 


FORKS— 


Atlas Electric Devices Co 
A. Suter 
THEODOLITES 
THERMO. at tala Electric) 
General Radio Co 
Rawson Electrical Instrument Co 


for ASBESTOS, ROOFING, PAPERBOARD, 
NEWSPRINT, WAX PAPER, etc. 
PAPER (ream weights, basis weight) 
CORDAGE (running feet per pound) 
FOIL (yield in sq. in. per pound) 


Direct,Reading Laboratory Scales to order with 
graduations in grains or grams 


AMTHOR TESTING INSTRUMENT CO., INC. 
315A JOHNSON STREET BROOKLYN, N. Y. 
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Gage for Indications of 1/1000 mm (Kleinmessmachine fiir Angabe von 1/1000 mm Zeits 
Feinmechanik und Prdzision vol. 38, No. 22, Nov. 30, 1930, pages 3-4. 
Feeler gage for crude adjustment from 0 to 150 mm for measuring cylindrical and plane piece 
threads, made by Carl Mahr G.m.b.H., Esslingen a.N., Germany Ha. 
The Film as a Means of Technical Research (Der Film als Forschungsmittel der Technik 
nde Forschung und Technik, 1930, pages 435-454. 
ly in the minutest detail phenomena of motion in their space and time relation, ciner 
s, taken the foremost place as it permits the determination and fixing 
rapidly moving phenomena in all of their phases and stages I 
ie by the slow-motion pictures with more than 25 exposures/sec., or by time magnification 
than 16 exposures/sec., which are reproduced later with the normal speed of 16 picture 
In the first case, the actual occurrences appear slower; in the second, faster. The method of ut 
tion of the film for the study of human work and its recording is described in detail and a few 
1, such as the driving of a nail into a wooden block, and typewriting. Furt! 
very fast moving machinery and physical phenomena are recorded. The fur 
mentals of method and apparatus are discussed, described and illustrated by examples on (1) 1 
ment of fingers in typewriting, (2) collision of two heavy masses and (3) starting of an el 
arc by the blowing of a fuse, taken by its own light All of these studies have been made 
laboratories of the A. E. G., Berlin H 
Inspection of Spherical Surfaces. K. Takahashi American Machinist, Vol 
page 255 
Describes end illustrates a device for detecting irreg 
onvex R P 


Additional Uses for a Test Indicator. Walter Wells. American Machinist, Vol. 73, Ai 


page 294 


72 
id 


in curved surfaces either cone 


] 


An indicator for measuring inside diameter of highly finished holes. Used only wnere lin 
measurement were 0.001 in. or less. Consists of a caliper with one leg shortened and an id 
dicator attached to the stub leg.—R. H. P 
Inspecting with a Movie Camera. René Leonhardt American Machinist, Vol. 73, Oct. 16, 19 

pages 613-616 

Detailed description and illustration of a camera recently devel6ped in Germany for exar 
long bores. The image is placed on a continuous strip of motion picture films. The mover 
the camera is held in proportion to the amount of film used to secure a good picture Phe 
ment is practically automatic and will stop itself in case of trouble or at the end of the pict 

R r. 

Simplified Methods for Testing Cables and Pupin Coils at the Manufacturing Plant (Mess\v 
fachungen bei der Priifung von Kabeln und Pupinspulen in den Lieferwerken H. Re 
\. FE. G.-Mitteilungen No. 2 Feb. 1931, pages 42-48 

Describes a few measuring methods with DC and AC which simplify the work and time for 
ing the guarantee given by the manufacturer for telephone cables and induction coils 
Location of Defects with the Cathode-Oscillograph (Fehlerortsbestimmungen mit den Kathod 

zillographen). F. Roehrig. Elekt. Zsch. Vol. 52, No. 8, Feb. 19, 1931, pages 241-242 

Describes a new method to determine the location of faults, grounds, etc. in transmission lit 
underground cables by means of surge-waves and cathode-oscillograph. The principl 
method consists in placing a line, open at both ends, suddenly under voltage, a surge wave 
duced which wanders along the line and is reflected at the open end, with increase of voltage 
a ground or short-circuit with reduction of voltage corresponding to the magnitude of the 
resistance. The oscillograph shows these voltage changes and offers therefor the means 


} 


and determine the size This method can also be used while the lines are in service Phe 
is described and tests illustrated 
Gages Used in Mass Production in Germany. Industrial Gas, February 1931, pages 24-26 
Half the article discusses proper fits; the remainder deals only with gages suitable for me 
diameters of pieces while they are being ground M. F. B 
Wear Tolerances on Gages. Discussion of E. J. Bryant’s Production Meeting Paper. 
Journal, February 1931, pages 210-214 
Included in the paper are recommendations for establishing wear tolerances as well as n 
turing tolerances for gages and definite periods for checking gages in service. Disposal of the 
facturing tolerance was discussed, and tables of tolerances recommended by the A. E. S. ¢ 
presented. A study of effect of gage wear and methods of inspecting gages, presented by 
Shoof, leads discussion. Sharp disagreement with basis of the A. E. S. C. system of tolera 
expressed by representatives of leading auto mfrs, and a tabulation of tolerances is presente 1 
m standard reamer sizes adopted by both General Motors and Chrysler mfg. units. W 
given by W. J. Gourlie, a gage mfr., against dangers that gage tolerances may either incré 
of producing work, because of making manufacturing tolerances smaller than intended 
work outside specified tolerances. A parts manufacturer called attention to gaging 
arising from distortion of work after measuring, because of releasing casting, forging or 
strains. Author sees need of two classes of limit, one based upon standard shafts and o1 
standard holes. He emphasizes fact that gages and tools are not an end but a means to 
M. F. B 
Production Testing of Present Day Radio Receivers. George G. Thomas. Electronics, Fel 
1931, pages 498-499 
The author is in the engineering department of RCA Victor Company, Inc., and present 
ous valuable hints It is interesting to learn that after the many tests described, a small per 
if each day's production of the receivers are thoroughly tested before shipment. M. F. B 
Special Instruments for Radio Receiver Production Testing. Ralph P. Glover. Ek 
February, 1931, pages 500-501 


Discussed in detail are (1) a “limits” bridge—an adaptation of the Wheatstone b: 


visual oscillograph for testing component parts.—M. F. B 
Motor-Vehicle Maintenance to Prevent Road Delays. P. V. C. See. S. A. E. Journal, M 
pages 353-364 

After outlining the organization of the companies he represents, the author discusses tl 
governing layout and the procedure by which a fleet of 265 motorcoaches is maintained 
the several garages are shown. A description is given of the report forms used in keeping 
the practice with regard to heavy overhauling is stated, and engine rebuilding is outline 
detail. Several special instruments have been developed, among them a device for t 
or worn bearings and a 150-HP dynamometer and related apparatus. 18 illustrations.—M 
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THERMOMETERS TORSIOGRAPH Bristol Co 
Gas Filled TORSION MACHINES Brown Instrument Co 
Bristol Company Alfred Suter Foxboro Co 
Brown Instrument Co. TRANSFORMATION POINT Claud S. Gordon Co. 
Foxboro Co. RECORDERS Minneapolis-Honeywell Co 
Claud S. Gordon : Brown Instrument Co Tagliabue Mfg. Co., C. J. 
Tagliabue Mfg. C o., € J Leeds & Northrup Co. Taylor Instrument Companies 
Taylor Instrument Companies TRANSFORMERS Safety, Fuel Shut-off 
Mechanical General Radio Co Claud S. Gordon Co 
Brown Instrument Co Weston Electrical Inst. Co Minneapolis-Honeywell Co 
Foxboro Co. TRANSITS Tagliabue Mfg. Co., C. J. 
Tagliabue Mfg. Co., C. J. Engineer's, Surveyors, Mine VENTURI METERS 
Mercurial Gaertner Scientific Corp. Brown Instrument Co. 
Bristol Co. C Pocket Foxboro Co 
Claud S. Gordon Co. Taylor Instrument Companies VIBROGRAPH 
Tagliabue Mfg. Co., C. J TUNING FORKS—Electrically VIBROSCOPE 
Taylor Instrument Companies Driven VISCOSIMETERS 
Resistance General Radio Co. Tagliabue Mfg. Co., C. J 
Brown Instrument Co. Gaertner Scientific Corp Taylor Instrument Companies 
Claud S. Gordon Co Seen & Northrup Co VISCOSITY TUBES 
Illinois Testing Labs., Inc. Rubicon Company VOLTAGE DIVIDERS 
Leeds & Northrup Co. iy mremty General Radio Co. 
Vapor-Tension Burgess-Parr Rubicon Company 
Bristol Company U-TUBE MANOMETERS VOLT-AMMETERS 
Brown Instrument Co Amthor pane Inst. Co Jewell Electrical! nstrument ¢ 
Foxboro Co. ‘ Meriam Westinghouse Elec. & Mfg. ¢ 
Claud S. Gordon Co VACUUM RECORDERS Weston Electrical Inst. Corp 
Tagliabue Mfg. Co., C. J Bristol Company VOLTMETERS 
Taylor Instrument Companies Brown Instrument Co. Indicating 
Wet & Dry Bulb Foxboro Co. General Radio Co 
Bristol Company Taylor Instrument Cos Jewell Electrical Instrument Co. 
Brown Instrument Co. VACUUM TUBE BRIDGES Leeds & Northrup Co 
Foxboro Co. General Radio Company Rawson Electrical Instrument Co 
Claud S. Gordon Co. VALVES Westinghouse Elec. & Mfg. Co. 
Leeds & Northrup Co Automatic Shut Off Weston Electrical Inst. Corp 
Tagliabue Mfg. Co., C. J Automatic Temp. Control Co. Recording 
Taylor Instrument Companies Bristol Company Bristol Company 
THERMOSTA Brown Instrument Co. Leeds & Northrup Co 
Bristol Company _ Westinghouse Elec. & Mfg. Co. 
Brown Instrument Co Cisud'S. Ganon Co Thermionic, Oxide Rectifier 
Foxboro Co. id Minneapolis-Honeywell Co General Radio Co. 
Claud S. Gordon Co Tagliabue Mfa. Co., C. J WATER — 
Minneapolis- eter Co . a Foxboro 
Tagliabue Mfg. C J WATER METERS Hot and Cold 


Taylor Instrument C ompanies Buffalo Meter 


Foxboro Co 


Taylor Instrument Cos 
Balanced 


Brown Instrument Co. 


TIME OPERATION RECORD. Avtomatic Temp. Control Co WATER 8 SEDIMENT APPA- 


Bristol Company ans? a tia Tagliabue Mfg. Co. a 
Foxboro Co. ee a EO NO WATTHOUR RiETERS 
Claud S. Gordon C °. Diaphragm Westinghouse Elec. & Mfg. ¢ 
Tagliabue Mfg. Co., Bristol Company WATTMETERS 

TIME RECORDERS Foxboro Co Indicating 
Bristol Company Claud S. Gordon Co Jewell Electrical Instrument ¢ 
Brown Instrument Co Tagliabue Mfg. Co., C. J Rawson Electrical Instrument ¢ 
Geertner Scientific C orp Taylor Instrument Companies Westinghouse Elec. & Mfg. ¢ 
Claud S. Gordon Co Electrically Operated Weston Electrical Inst. Corp. 
Foxboro Co Automatic Temp. Control Co. Recording 

TIME SWITCHES Bristol Company Bristol Company 
Claud S. Gordon Co Brown Instrument Co WAVEMETERS 
Westinghouse Elec. & Mfg. Co Claud S. Gordon Co Genera! Radio Co 

TIMERS Minneapolis-Honeywell Co WAX MELTING APPARATUS 
Automatic Temp. Control Co. Reducing Tagliabue Mfg. Co., ¢ 
Leeds & Northrup Co Claud S. Gordon Co WEAR-OMETER 
Rawson Elec. Inst. Co. Tagliabue Mfg. Co., C. J Atlas Electric Devices Co 
Rubicon Company Regulating WEATHER-OMETER 

TINTOMETER Automatic Temp. Control Co Atlas Electric Devices Co 


THERMOMETER AND 
BURETTE READER 


A most useful device for the 
laboratory, extremely convenient 
for reading Thermometers, etc. 
It has a large field and is easily 
adjustable to any size tube. 


THE GAERTNER SCIENTIFIC CORPORATION 
1201 WRIGHTWOOD AVE. CHICAGO, U.S. A. 
——_—_— 
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LENGTH & AREA (INCL. SURVEYING 
An Ontical Coincidence Gage. | rdner and F 3 ireau of Standar 


Rest 
A new ty of optical it iment 1 bed h enables « o make measu 
tion normal t 1 e viewed urtl I », the method of operation 
f the range find 
it the National 


The Preeniethe of iL ength Measure ments with a Ve amoung Tange nt Screw 
inger Ing iner \ < rKs le! I ngentenschraul 
Ma 1931 


Small Theodolites with Reading by Line-Microscopes (kK 
c ; Vy te ftte Vern 


Receat Surveying Rods for Direct Reading of ‘the Tous of Prints of Tarrain 
latten n Direkten \bl hen von Geldnde Punkten Dankleff 
nas \ g Tay 1931. pages 33-36 


The Equipment with Short Focus of the Aero- 


183-188 


t 600 m fora fi | ht of 2000 n 1 1 
Aero- ae 6000 m ewe Sea Level I vermessung in 6000 m Gelandel 
citkne. ‘Atle Seeracenunen 1 vO ). BS c. 24, pages 817-819 
ility of th 
ipparat 
f HOOOT 
S000 m Ha 
Aerial Surveying and Blueprinting. 
1930 a 12-13, 38-39 
Phot 


1, 1 i 


I n l Sst \ I 
Wear Sewanee and Tolerances on Gage 
RO5-206 
Sear utuneane vefore Sox 
fror 5000 to over 11006 r oO 0.000 
0.0001 in ronn lay lg Soft 


WEIGHT & DENSITY 


Automatic We ighing of Poure d Materials lbsttatiges Verwiegen von 
D M va 1931, pa 3 


PHYSICAL TESTING 
Oil-Testing Apparatus (Oelpriifapparat). ogino A 
163-164 
A cabinet on rolls containin ransfo r for S m., oil container, and test electr 
A Simple Method 1 to » De termine Te nails Stres sses ana Shape “ c urve of any sits of | Susy 
Lines tl Be Z I i t 


mple to permit its u ‘ itine indu lm The instrument is similar toa 
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THE NEW 410-PAGE 
AMES DIAL GAUGE 9 
CATALOGe 


Send today for the new Ames Gauge Catalog. Con- 
taining complete information about the construction, 
use and care of all types of Micrometer Dial Gauges, 
mountings, attachments, Upright Gauges, Pocket 
Gauges, Automotive Gauges, Lens Measures, Pre- 
cision Verifiers, Comparators, Gauge Repair Service 
and Replacement Parts. 


B. _ im AM ES Co. Waltham, Mass. 











ADVERTISERS’ INDEX 








A 
Ames Co., B. C. Waltham, Ma 
Amthor Testing Instrument Co 
Johnson St., Brooklyn, N. \ 
Atlas Electri Devices Ce 
Superior St., Chicago, III 


Jausch & Lomb 

St., Rochester, 
sristol Company, Waterbury, Cont 
Buffalo Meter Co., 2909 M; 

N y 
Burgess-Parr Company, 111 We 
St., Chicago, Ill 


Defender Ai 


South Stl 


Federal Products Corp., Providencs 
Foxboro Co. Inc., Foxboro, Mass " 


G 
Gaertner Scientific Corp., 1201 Wrigl 
Ave., Chicago, IIl 
General Radio Compar ( 
Mass 
Gordon, Claud S., 708 W. Madi 
Chicago, Il] 


hyr 


I 
linois Testing Labs Inc 
Austin Ave., Chicago, III 





Weather-Ometer 


“Standardized Weathering” 


In many lines of Industry and in many scientific laboratories, Weather-Ometer is today 
serving as the means and the measure of Nature’s reactions on materials and organic 
protective coatings. This instrument gives accelerated, reproducible, dependable, pre 
knowledge of weathering effects and its story in terms of Weather-Ometer days measures 
accurately the useful life of tested samples. 

Let us give you details of the various types of Weather-Ometer and the uses made of this 
instrument. Ask for Bulletin 1-5. 

By the Makers of Fade-Ometer and Launder-Ometer 


Distributors 
New York Boston London Berlin 


ATLAS ELECTRIC DEVICES CO. 


361 West Superior Street Chicago, Illinois 
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INDEX CARD SECTION 


A file card index will be a valuable asset. It is suggested that this index information be cut out, mounted 
cords, and filed in yourdesk orinafile boxontopofyourdesk. You willthenhave within easy reach an 
index of instrument information of incalculable value. 


AN Impact StRAIN GAGE 
DR. CLARENCE ALOIS ANDREE, INSTRUMENTS, Vol. 4, No. 5, May 193 
pages 265-275, 7 figs 
Design of gag 


Nore ON Jutius SusPeNsIONs 
M. J. BREVOORT, 
An improved form i 


TIMING AND SCHEDULING INSTRUMENTS 
M. F. BEHAR, INSTRUMENTS, Vol. 4, No. 5, May 1931, pages 279-285 
Indicators, 1 rders and controllers briefly discussed 


Are You In? 


The FIRST EXHIBIT of 


Testing Machines 
and Apparatus 


will take place in Chicago on 


JUNE 22nd to 26th. 


V 
The JUNE issue of 


INSTRUMENTS 


will be distributed from Booth 25 
Make your reservation NOW 





Lies the Differenee 


| YCOS Compensated Tubing 
(patented) for mercury-actuated 
instruments isso built that it auto- 
matically compensates for any sur- 
rounding temperature’ changes, 
The tubing miay pass over steam 
pipes or refrigerated coils... it may 
run outside and be subject to 
weather and seasonal changes. 


Tycos Index Thermometer Tycos Compensated Tubing is su- 
with Tjcos Compensated perior to other compensating sys- 
Tubing which automatic- tems which use springs and lever 
ally corrects forany change mechanisms and are subject: to 
of temperature along its mechanical failure. These devices 
course. For extreme accur- depend for their operation on the 
aey specify Tycos Indexand average temperature effect: along 
Recording Thermometers the entire tubing. while 7)cos Com- 
with T)cos Compensated pensating Tubing is INBUILT and 
Tubing. compensates at the actual point of 
temperature change. 


Tycos Compensated Tubing does 
not add parts to the instrument nor 
does it change the external appear- 
ance of the tubing. We shall be 
glad to send further information 
on request, 








Taylor Instrument Companies 


ROCHESTER, N. Y., U.S. A. 


Taylor /nstrument Companies 
sopthecosenyre 


70s yenpe perature: 


NST? trumen bE 


NDICATING «| RECORDING -_ > CONTROLLING 





FOX BORO WETERS 


Are Dependabh: 


You can meter your high 
pressure lines safely and ac- 
curately with Foxboro High 
Pressure Meters. They have been 
especially designed and built to 
stand up under terrific pressures 











Foxboro High - Pres- 
sure Flow Meters for " 
Working Pressures to of the present day, and to measure 
5000 pounds Dested ° 7 i 

at 15,000 Ibs. Hyd- oil, steam, gas. chemicals, ete. 


raulic Pressure 





They have two ratings: one for 
working pressures up to 2500 Ibs. 
per sq. in., the other for pressures 
to 5000 Ibs. 


They have a safety factor 
of 7. There is not a welded 
joint in the entire con- 
struction. The pressure 
chambers are forged in 
one piece from virgin steel 
ingots, then lathe-turned 
to the required sizes. The 
safety and the accuracy 
are built into them. 


That is why they are being used 
so extensively by Oil Refineries. 
Power Plants, Nitrogen Fixation 
Plants and other industries wher 
high pressures are encountered. 


If you have to deal with high pres- 
sures, write to Dept. A.E. for com- 


FOXBORO plete information. It will b: 


aie G Reno worth while. 
THE COMPASS OF INDUSTRY 


THE FOXBORO COMPANY - FOXBORO, MAS 


New York Chicago Boston Philadelphia Detroit Pittsburgh 
Cleveland Rochester, N. Y. Tulsa Atlanta Los Angeles 
Dallas Portland, Ore. San Francisco Salt Lake City 

















